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SPLENECTOMY ' 


By HERBERT Z. GIFFIN, M.D., Rocuester, MINNESOTA 


Division of Medicine, Mayo Clinic 


HE spleen is the largest lymphoid or- 

gan in the body and a reservoir of 

blood cells. Under exercise and in cer- 
tain pathological conditions this reservoir ex- 
trudes blood into the circulation to maintain 
circulatory balance. By reason of its anatom- 
ical relationships, the balance chiefly affects 
the portal circulation. 

For a long time the ancients believed that 
the spleen had some relationship to exercise, 
and thought that the wind of runners was im- 
proved by removal of the spleen. The basis 
for their opinion is not known. It was prob- 
ably influenced by the prevalence of mala- 
rial splenomegaly, as this condition would 
obviously have an influence on exercise. 
Quite recently, hundreds of years later, Macht 
and Finesilver found that the speed of rats is 
increased after splenectomy. ‘The still more 
recent work of Barcroft and his associates on 
the volume of the spleen indicates that the 
contents are expelled into the circulation dur- 
ing exercise. While this does not corroborate 
the theory of the ancients in its entirety, it 
does corroborate it so far as it pertains to the 
existence of some relationship between exer- 
cise and splenic function. 


EXPERIMENTAL SPLENECTOMY 


No attempt can be made in this paper to 
review the functions of the spleen, which, to- 
gether with a complete discussion of the ex- 
perimental work on the spleen up to 1918, 

1 Read before the Minnesota Academy of Medicine, March 9g, 1927. 


are given by Pearce, Krumbhaar, and Frazier. 
The important effects of experimental splenec- 
tomy may be summarized as follows: (1) the 
occurrence of anwmia of the secondary type, 
(2) the production of leucocytosis, (3) an in- 
crease of resistance of the erythrocytes to 
hypotonic sodium chloride solution and other 
hemolytic agents, (4) a lessened tendency to- 
ward hemoglobinuria and jaundice after the 
administration of hamolytic agents, (5) a de- 
crease in the volume of the portal blood, (6) 
the conversion of the bone marrow into red 
marrow and an actual increase in the volume 
of the marrow which can hardly be explained 
as merely compensatory to the anemia follow- 
ing splenectomy, and (7) hypertrophy of the 
lymphatic tissues which seems to be due 
principally to hyperplasia of the endothelial 
cells. 


SPLENECTOMY IN MAN 


The anemia noted following experimental 
splenectomy performed in healthy animals is 
not ordinarily observed following splenectomy 
in man for pathological conditions of the 
spleen; however, mild anemia has occurred as 
a result of splenectomy for simple tumors of 
the spleen in otherwise normal persons. 
Leucocytosis is almost always present follow- 
ing splenectomy in man. A slight increase in 
the resistance of the erythrocytes or, as in 
cases of hemolytic jaundice, less marked 
fragility, has been repeatedly noted. The 
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jaundice of hemolytic icterus disappears re- 
markably after splenectomy and the improve- 
ment of the portal circulation, probably an 
evidence of decreased volume of portal blood, 
is demonstrated by the disappearance of 
ascites and the decreased frequency of gastro- 
intestinal hemorrhage. Hyperplasia of the 
lymphatic tissues has been seen occasionally 
during life and has been definitely found post- 
mortem following splenectomy in man. Also 
there is a definite increase in the reticulated 
cell count and in the number of platelets in the 
circulating blood after splenectomy for various 
diseases. ‘The increase in the platelets is most 
marked following splenectomy for hemorrhag- 
ic purpura. From the clinical study of cases, 
it can be said in general that the striking re- 
sults of splenectomy are: (1) improvement in 
the anemia, both of the secondary type and 
temporarily even of the primary type, (2) a 
great increase in the number of platelets and 
a modification of the various factors of coag- 
ulation in cases of hemorrhagic purpura, (3) 
a lessened tendency toward jaundice in gen- 
eral, and its disappearance in cases of hamo- 
lytic icterus, (4) evidence of improved portal 
circulation in cases in which cirrhosis of the 
liver is present, and (5) decreased amounts of 
urobilin and urobilinogen in the duodenal 
contents and the fices, doubtless the result 
of absence of the products of haemolysis in the 
spleen which before splenectomy were carried 
in high concentration to the liver. 

In 10920, I reviewed a series of cases of 
splenectomy at the Mayo Clinic, especially 
with respect to operative mortality and post- 
operative duration of life. Since then papers 
have appeared by W. J. Mayo and Balfour. 
In view of recent experimental and clinical 
work, especially on hepatic function and 
hemorrhagic disease, which have a bearing 
on the diseases associated with splenomegaly, 
it seems wise to summarize our experience 
again. 

The. diagnosis and classification of some of 
the diseases associated with splenomegaly is 
clear, but of others totally unsatisfactory. 
Little light has been shed on the differentia- 
tion of simple splenomegaly without anemia, 
splenic anemia, chronic septic splenomegaly, 
and cirrhosis of the liver. Not infrequently 
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cases are seen that do not fall satisfactorily 
into any of these groups, and this fact to- 
gether with the similarity in their pathology 
seems to indicate that they may have a com- 
mon etiology. In most instances it can be 
argued that this etiology isinfectious, probably 
due directly or indirectly to the ordinary 
pyogenic organisms, although the work of 
Hollins indicates that it may be due to the 
bacillus coli. 
SPLENIC ANAEMIA 

The diagnosis of splenic anemia is obvious- 
ly unsatisfactory in some cases; it is really 
based on exclusion, eliminating all other con- 
ditions which might simulate splenic anemia, 
as hemolytic jaundice, syphilitic splenomeg- 
aly, leucemia in an aleucemic stage, poly- 
cythemia vera after hemorrhage, and, so far 
as possible, chronic septic splenomegaly and 
cirrhosis of the liver. Not infrequently it can- 
not be determined in a given case whether the 
splenomegaly or the hepatic cirrhosis was 
primary. Difficulty is also encountered in the 
differential diagnosis of the cases grouped as 
splenic anemia and those grouped as chronic 
septic splenomegaly, especially when an ob- 
scure form of sepsis, as primary portal throm- 
bosis, is a complication. 

One hundred twenty-three cases have been 
classified as splenic anemia. The number of 
hospital deaths in this group was 15 (12.19 
per cent). A hospital death means a death 
occurring while the patient remained in the 
hospital irrespective of length of stay. This 
number is not high in consideration of the 
poor condition of many of the patients, the 
size of the spleen, the frequent existence of 
dense adhesions, and the presence of more or 
less marked hepatic insufficiency. Operative 
deaths have been due chiefly to hemorrhage, 
pneumonia, pulmonary embolism, and portal 
thrombosis. In one instance it was caused by 
subdiaphragmatic abscess. The average post- 
operative length of life of those who recovered 
from operation but died subsequently was 
approximately two and a half years. Of 108 
patients who recovered from operation, rec- 
ords were obtainable concerning 103; 60 are 
still living and only 5 of these are in poor con- 
dition. Subsequent deaths were due to a 














GIFFIN: SPLENECTOMY 579 


variety of causes, among them causes which 
had no direct relationship to the former con- 
dition, as epithelioma of the cesophagus, 
shock following operation for obstruction, 
carcinoma of the stomach, influenza with 
pneumonia, and gangrene of the leg. In fact, 
after ten deaths from apparently unrelated 
conditions are deducted, the number of sub- 
sequent deaths amounts to only 33 over a period 
of 19 years. The most striking feature in con- 
nection with the subsequent deaths is the fre- 
quency of postoperative: gastric haemorrhage. 
In twelve instances death seemed to be either 
directly or indirectly due to gastro-intestinal 
hemorrhage. Fatal haemorrhage occurred as 
long as § years after splenectomy in two cases. 
Recurrent postoperative haemorrhage is doubt- 
less evidence of advanced cirrhosis of the 
liver or some other form of portal obstruction. 
Sixty-three patients who were operated on 
five or more years ago recovered from opera- 
tion. Of these, 34 were living more than 5 
years after operation and 29 are still living, 
and of the group 9 have lived longer than 11 
years, one of them 18 years after splenectomy, 
all in good health except one who has hemi- 
plegia. 

The fact that so many patients recovered 
and have lived so long in good health and that 
55 of 60 living patients are in satisfactory 
condition, justifies splenectomy as a thera- 
peutic measure in splenic anemia. It is likely 
that the studies of hepatic function that are 
now being applied to these cases will result in 
a more accurate estimation of the operative 
risk and of the probable subsequent prognosis. 
It may be wise for the surgeon to be content 
with simple exploration instead of splenec- 
tomy in the face of marked retention of dye 
and the discovery at operation of advanced 
cirrhosis of the liver. This view is corrob- 
orated by the high operative and subsequent 
mortality in those cases which have been clas- 
sified as primary cirrhosis of the liver with 
secondary splenomegaly. 

CHRONIC SEPTIC SPLENOMEGALY 

The cases that have been grouped as chron- 
ic septic splenomegaly are those in which 
splenomegaly has been accompanied by 
chronic attacks of some form of septic ex- 


acerbation over a period of years, for example, 
tonsillitis, furunculosis, phlebitis, primary 
portal thrombosis, ulcerative colitis, and 
ulcerative endocarditis. In such cases the 
spleen may be markedly enlarged and at the 
time of examination the features of the case 
may be characteristic of splenic anemia. A 
group of 27 cases has been classified as chronic 
septic splenomegaly, and in this group there 
were 7 hospital deaths and 9g subsequent 
deaths. The majority of the hospital deaths 
were due to portal thrombosis. Of the subse- 
quent deaths 5 were due either to cardiac dis- 
ease or nephritis and 3 to hemorrhage. Only 
two patients have remained well for a long 
period after splenectomy, one of them for 10 
years and one for 17 years. 

It is important to separate this group of 
cases from the group of splenic anemia be- 
cause of the high operative mortality in the 
former and because patients are rarely ben- 
efited for a long period by splenectomy. 


CIRRHOSIS OF THE LIVER 


Studies on the pathological changes of the 
liver have revealed so many bizarre and mixed 
types of cirrhosis that the clinician can no 
longer arbitrarily group his cases as portal or 
biliary. It is hoped that the recent studies on 
the liver will lead to a new classification. An 
estimation of hepatic function, if it can be 
made, should be an index of operative risk 
and subsequent prognosis. The cases I have 
grouped as cirrhosis of the liver have shown 
clinically, operatively or pathologically that 
disease of the liver was primary and sple- 
nomegaly secondary. These indications are in 
some instances not clear. There were 35 cases 
with 7 hospital deaths. The high operative 
mortality may be directly due to hepatic in- 
sufficiency. Reports on 26 cases are available; 
of 10 patients living, 9 are now in good or 
fair condition, but of these 1o the longest 
postoperative period is only 3 years, and the 
longest postoperative life in the entire group 
of 35 cases is 5 years, in the case of a patient 
now deceased. This is in contrast to 18 years 
in the case of a patient still living and well in 
the group of splenic anemia. 

The results of splenectomy in cirrhosis of 
the liver are clearly not satisfactory, and 
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some new basis for the operation in this group 
is necessary. Heretofore the size of the spleen 
has been the chief though not the sole con- 
sideration. It should not be concluded, how 
ever, that splenectomy is always contra- 
indicated in cirrhosis of the liver. It may be 
decidedly beneficial if hepatic function is not 
too badly impaired. It is probably most ef- 
fective in the occasional case of cirrhosis 
associated with evidence of hamolytic activ- 
ity, especially in the presence of marked en- 
largement of the spleen. 


SYPHILITIC SPLENOMEGALY 


The value of splenectomy in cases of syph- 
ilis of the liver and spleen, when medical 
treatment had been unsatisfactory, was 
pointed out in earlier papers. The operation 
doubtless removes a nidus which reinfects the 
diseased liver. Given an opportunity to heal, 
the syphilitic hepar lobatum is not likely to 
be deficient in function. The number of cases 
in this group is 10, with rt hospital death and 
2 subsequent deaths. One patient died 6 
weeks after operation from portal thrombosis, 
the other 2 years afterward from pneumonia. 
All the others are living, 4 of them more than 
10 years later. All are in excellent health ex- 
cept one who has developed carcinoma of the 
uterus. Treatment for the syphilis was 
promptly effective after splenectomy. Better 
results could not be desired. 


HASMOLYTIC JAUNDICE 


The importance of the diagnosis of hamo- 
lytic jaundice is now so well understood and 
the value of splenectomy so generally recog- 
nized that it is not necessary to elaborate on 
them. From the standpoint of diagnosis, it 
may be well to reassert the importance of in- 
creased fragility of the erythrocytes in this dis- 
ease and the necessity of excluding haemolytic 
jaundice in every suspected case of splenic 
anemia. An occasional case of mild haemo- 
lytic juundice may show normal fragility, but 
it is still doubtful whether the erythrocytes 
in hemolytic jaundice ever show increased 
resistance, except when an extreme degree of 
obstructive jaundice is present secondarily. 
Cases of cirrhosis with haemolytic character- 
istics have been excluded from this group. 


In a total of 81 cases, the hospital mor 
tality was only 4.93 per cent. Hospital 
deaths were due to hemorrhage, peritonitis, 
and uremia. The number of patients in this 
group of whom reports are available is 75. 
Of this number only 7 have died since opera- 
tion, and of the 68 living, 63 are in good 
health. Most of those who report themselves 
in only fairly good health show the con- 
stitutional debility occasionally seen in pa- 
tients with hemolytic jaundice. The subse- 
quent deaths have been due to a variety of 
causes, most of which have been unrelated to 
the hemolytic jaundice, such as gangrenous 
dermatitis, diabetic coma, cerebrospinal men- 
ingitis, and operation for gall stones. One 
patient is living 15 years after operation and 
13 more than g years after operation. Our 
experience, therefore, indicates more clearly 
as time goes on the value of splenectomy in 
hemolytic jaundice. The statistics are thor 
oughly satisfactory. 


PERNICIOUS ANAEMIA 


Between February to, tg10, and January 
1, 1927, a series of 62 patients with perni 
cious anemia underwent splenectomy. The 
last operation was on June 16, 1925. Because 
of the fact that in recent years only an oc 
casional patient with pernicious anawmia has 
been submitted to splenectomy, the post- 
operative records in this group are of greater 
value. The hospital mortality, as would be 
expected, was not high, the hospital deaths 
numbering 4 (6.4 per cent). Of the entire 
group 3 are still living, 1 a year and 8 months, 
another 3 years and 6 months, and the third 
10 years after operation. The total duration 
of the disease in the last case is 11 years. Ap 
proximately 75 per cent of those who recover 
ed from the operation lived less than 3 years 
afterward, with an average total duration of 
the disease of 2'4 years. It may be signifi- 
cant, however, that 25 per cent of those re- 
covering from operation lived more than 3 
years, with an average total duration of the 
disease of more than 7!% years. The patient 
who is still living after 10 years had all the 
characteristics of pernicious anwemia includ- 
ing cord changes; the spleen, however, was 
large and evidences of haemolysis were marked. 
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Nevertheless, the case could not be classified 


as one of haemolytic jaundice. It has been 
thought that splenectomy is warranted in 
only an occasional case of pernicious anaemia, 
especially if the spleen is enlarged and there 
are evidences of active haemolysis. It is, 
however, not impossible that splenectomy 
combined with other methods of treatment 
may eventually have a more significant place 
in the management of pernicious anaemia. 


MYELOGENOUS LEUCAMIA 


In a few cases recorded in the early liter- 
ature splenectomy was performed for mye- 
logenous leucemia. Practically all of these 
patients died from hemorrhage, and in the 
light of experience and the nature of the dis- 
ease it was quite logically concluded that 
splenectomy was definitely contra-indicated 
for myelogenous leuceemia. Following treat- 
ment by means of radium and roentgen-ray, 
however, it again seemed justifiable to sub- 
mit a series of patients to splenectomy. From 
August 11, 1909, to January 1, 1927, 43 of the 
cases in which splenectomy was performed 
were Classified as myelogenous leucemia. In 
all except one of these cases, the operation was 
undertaken following treatment by radium or 
roentgen-ray or both. In three of the cases, 
splenomegaly had existed a long time, 6, 9, 
and 12 years, respectively, and at the time of 
examination the leucocyte counts were not 
high. The duration of splenomegaly and the 
history in these cases suggested that original- 
ly they were cases of simple splenomegaly or 
splenic anemia and that the leuceemic process 
developed shortly before they came under 
observation. It is also possible that they were 
cases of a very chronic type of myelogenous 
leucemia. These three patients who had 
had indications of the disease for a long time 
before operation did not fare better after 
operation than those whose disease had ex- 
isted for a shorter period, nor did they live 
any longer. In one case the operation was 
recent. In the series of 43 cases, there was 
an operative mortality of three (6.97 per 


cent). The postoperative deaths were due 
to peritonitis, mesenteric thrombosis, and 
hemorrhage with paralytic ileus. It is evi- 


dent, therefore, that the operative mortality 


in cases of myelogenous leucwmia after treat- 
ment by means of radium and the roentgen- 
ray is lower than the average for splenectomy 
in general. In many of the early cases of this 
series, the disease was in an advanced stage 
and the patients lived a relatively short time 
after operation. It soon became clear that 
the spleen should not be removed if the pa- 
tient had had myelogenous leucwmia for more 
than 2 years. In recent years, therefore, 
splenectomy has been confined to cases in 
which the previous history was short, the 
anemia was not marked, and there was no 
evidence of acute leucemia. In the entire 
group of 40 patients recovering from opera 
tion, the duration of life after operation was: 
more than 3 years in 5, more than 4 years in 2, 
more than 5 years in 2, and 7 years in 1. 
Twenty patients have lived longer than 2 
years; of these 3 are still living. The total 
duration of the disease, pre-operative and 
postoperative, was 4 years or more in 18 cases. 

Following splenectomy the patients are 
in better general health, in fact they are fre 
quently able to do all of their former work, 
they are less anemic and less likely to have 
recurrence of anemia so common in mye 
logenous leucemia, the leucocyte count re 
mains quite consistently lower than before 
operation and when serious recurrence finally 
does appear, the terminal course is rapid. 
It is the practice in the Clinic to reduce the leu 
cocyte count by means of radium or roentgen 
ray when it rises above 75,000 Or 100,000 
following splenectomy. Roentgen-ray treat 
ment seems to be more effective following 
splenectomy than radium application, and in 
an occasional case benzol is more effective 
than either. It is thus concluded that sple 
nectomy is warranted in certain cases of mye 
logenous leucamia although it is not to be 
urged. Patients who apparently have had the 
disease less than a year, and especially less 
than 6 months, and who do not show any 
evidence of acute exacerbations, can be prom 
ised prolongation of life and better general 
health with a fair degree of confidence. 


LYMPHOCYTIC HYPERPLASIA 


The cases in which the spleen showed ex- 
cessive and diffuse lymphocytic hyperplasia, 
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pathologically, are included in this group. 
In 7 cases, there were no hospital deaths but 
4 subsequent deaths. Three patients died in 
3 years or less, as would be expected in cases of 
lymphosarcoma and Hodgkin’s disease. One 
patient, however, lived 8 years; evidently the 
disease was of the benign type. ‘Two other 
patients are known to be living 6 and 8 years, 
respectively, after splenectomy; at the time of 
operation there was no evidence of lym- 
phatic disease elsewhere in the body and it is 
possible that splenectomy prevented the de- 
velopment of generalized lymphadenoma. 


POLYCYTHASMIA VERA 


A patient with polycythemia vera under- 
went splenectomy because of severe recurrent 
gastro-intestinal hemorrhage. He is in good 
health more than 5 years later and has not re- 
quired treatment for polycythemia. I do not 
believe that this single experience justifies 
splenectomy in polycythemia vera. There is 
at present no reason to assume that splenec- 
tomy in this disease inhibits the production of 
erythrocytes; however, our knowledge of the 
reactions between spleen and bone marrow is 
incomplete. 


HASMORRHAGIC PURPURA 


A report of the early experience in the 
Mayo Clinic with splenectomy for hemor- 
rhagic purpura, and a general review of the 
literature up to May, 1925, has been pub- 
lished in previous articles. Between March 7, 
1923, and January 1, 1927, the spleen was re- 
moved in 20 cases classified as haemorrhagic 
purpura. The excellent results of this opera- 
tion are approached only by its results in 
hemolytic jaundice, and on account of the 
nature of the disease are much more spectac- 
ular. The indications for splenectomy in 
haemorrhagic purpura are clear, and the most 
important factor in the decision is an accurate 
diagnosis. Acute aplastic anemia with ham- 
orrhagic features, mild hemophilia in which 
the coagulation factors are not altogether 
definite, acute leuceemia in which hemorrhage 
has developed, and the rare splenomegaly of 
indeterminate type in which hemorrhagic 
features have become superimposed, present 
the chief difficulties in this respect. In 


aplastic anemia the anemia usually precedes, 
by a considerable period, the development of 
hemorrhage; all of the coagulation factors 
may be those found in hemorrhagic purpura, 
and persistent and extreme leucopenia to- 
gether with low reticulated cell count fre- 
quently become important factors in the diag- 
nosis. 

A diagnosis of acute leucemia depends chief- 
ly on a careful examination of the smears 
for immature cells; these may be found even 
though leucopenia is present. It is likely that 
patients with mild hemophilia have oc- 
casionally been submitted to major surgical 
operations for other diseases and have re- 
covered after more or less difficulty with 
postoperative bleeding. It is also likely that 
mild cases of haemophilia do not show on 
examination all of the characteristic coag- 
ulation factors of the disease at a given time. 
There may, therefore, be difficulty in dis- 
tinguishing between haemophilia and hem- 
orrhagic purpura in certain cases. In fact, 
there is some doubt concerning the diagnosis 
in two cases recorded in the literature as 
hemorrhagic purpura in which splenectomy 
was performed. In general, it should be 
remembered that in typical cases of haem- 
ophilia, the coagulation time is prolonged, as 
estimated on blood drawn directly from the 
vein with a sharp needle, and the platelet 
count is normal. In hemorrhagic purpura the 
platelet level on repeated platelet counts is 
low, the bleeding time prolonged, and the 
retractility of clot deficient. It has been 
demonstrated that a palpable or enlarged 
spleen is not essential in deciding whether to 
excise the spleen. In several cases reviewed in 
the literature and in our own series in which 
splenectomy was performed, the spleens were 
not palpable, and in one instance the spleen 
weighed less than normal. During a period of 
active hemorrhage, it may be important not 
to delay operation until the blood count is 
brought to normal by means of transfusions. 
Cerebral haemorrhage seems to be more likely 
to occur when the blood count has been arti- 
ficially elevated to too high a level. This was 
noted at the Clinic prior to the days of sple- 
nectomy, and a recent case corroborates the 
observation. 
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In the 20 cases of splenectomy for ham- 
orrhagic purpura, there was no operative 
death. Splenectomy was accomplished with 
little difficulty from the surgical standpoint, 
and convalescence was in all instances except 
one characterized by prompt cessation of 
bleeding and remarkable improvement in the 
patient’s general health. The exceptional 
patient, after a stormy convalescence, is now 
definitely improving one year after sple- 
nectomy. Shortly after operation intra- 
abdominal hemorrhage occurred, probably 
from the ovaries, and a secondary abdominal 
operation was required. Bleeding from the 
uterus continued but was controlled for a 
short period, by curettage. Later radium was 
used in the uterus, and the presence of small 
uterine fibromyomata was suspected. All 
excessive bleeding ceased after the treatment 
with radium, and the patient now seems to 
be on the road to permanent recovery. Small 
purpuric and petechial areas continue to ap- 
pear and the removal of the tonsils as a focus 
is indicated. This was an extremely severe 
case and the patient had been in poor health 
for 15 years. It demonstrates that optimism 
as to the ultimate result is justifiable even in 
the face of persistent postoperative hamor- 
rhage, provided the characteristics are clearly 
those of hemorrhagic purpura. 

The longest pre-operative duration of the 
disease was 15 years. The duration was 10 
years or longer in 4 cases, 5 years or longer in 
7, and 2 years or longer in 13. In only 4 cases 
did the disease exist less than 1 year before 
operation. In two it lasted only 2 months. 
The first patient was operated on 31% years 
ago and has been in excellent health since 
convalescence. Nine patients have been in 
good health for 2 years or more. Slight 
epistaxis or petechial and purpuric eruption 
occurred during convalescence in 4 cases, and 
uterine bleeding was slightly excessive in 2 
and markedly excessive in 1. In one case 
mild epistaxis and purpura recurred at long 
intervals for 114 years after operation. As is 
now well known, the platelet count rapidly 
rises after splenectomy, sometimes tempora- 
rily to high levels, the bleeding time promptly 
is reduced, and other adjustments of the fac- 
tor of coagulation gradually occur. There is a 


certain degree of variability in the bleeding 
time and the retractility of the clot in some 
cases for an indefinite period. Tonsillectomy 
in cases of hemorrhagic purpura has ordi- 
narily been followed by troublesome and even 
serious hemorrhage, not infrequently ne- 
cessitating transfusions, and it would there- 
fore seem advisable to recommend sple- 
nectomy previous to the elimination of foci of 
infection. In view of the slight recurrence of 
hemorrhagic symptoms in a few of the cases, 
the elimination of focal infection would seem 
to be of especial importance. I know of no 
instance in which the recurrence of petechial 
and purpuric areas has persisted following a 
careful elimination of foci. 

The significance of the ultraviolet ray and 
the high vitamin diet in the treatment of 
thrombocytopenic purpura is not yet es- 
tablished, but they hold out some promise. 


ACUTE APLASTIC ANAMIA 


Because of the remarkable effect of sple- 
nectomy in hemorrhagic purpura and the 
contention of some observers that this dis- 
ease and acute aplastic anemia are expressions 
of the same cause, three cases of acute aplas- 
tic anemia were submitted to splenectomy. 
The operation did not, however, affect the 
disease favorably. The patients died 1, 2, 
and 3 months, respectively, after operation. 
In view of the importance of an accurate 
differential diagnosis between acute aplastic 
anemia and hemorrhagic purpura, the fol- 
lowing case is worthy of brief consideration. 

A girl, aged 4, had been well and active 
until 1 week previous to admission, when pur- 
pura and petechize appeared. At the time of 
examination she was quite anemic. The 
platelet count was low, the bleeding time 
prolonged, coagulation time by the Lee 
method normal, and prothrombin time pro- 
longed. It was recognized that the features of 
the case were not clearly those of haemorrhagic 
purpura, but after a month’s observation 
splenectomy was decided on. The low plate- 
let count and the leucopenia persisted after 
operation and the bleeding continued. Many 
transfusions were given. Because of severe 
infection of the tonsils, tonsillectomy was per- 
formed but this did not check the downward 
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course, and the patient died less than 3 months 
after the onset of the condition. 

This case might be classified by some ob- 
servers as a severe fulminating type of ham- 
orrhagic purpura, but a better case can be 
formulated for a diagnosis of acute aplastic 
anemia. The fact that severe anemia existed 
at the time of the first examination despite 
the short duration of bleeding, only 1 week, in 
the absence of free bleeding, would lead one to 
surmise that the patient had been anemic 
prior to the development of purpura. It will 
be noted also that leucopenia was present at 
the time of the first examination and_per- 
sisted even after transfusions and after sple- 
nectomy, and that the platelet count did not 
rise following splenectomy. ‘These considera- 
tions, in view of the rapidly fatal termination, 
favor the diagnosis of acute aplastic anemia. 


UNUSUAL TYPES OF HASMORRHAGIC DISEASE 


The unusual types of hamorrhagic disease 
are perhaps the most instructive and a dis- 
cussion of them is necessary to a more com- 
plete conception of the difficulties and im- 
portance of diagnosis. Three cases are briefly 
reviewed. 


The first patient, a woman, aged 44, had suffered 
from purpura for 8 years. She complained also of 
arthritic and muscular pains. There was no his 
tory of hemophilia in the family. The various co 
agulation tests were normal. The platelet count was 
somewhat low. At the time of operation mo- 
derate enlargement of the spleen was noted. The 
platelet count rose temporarily and the bleeding 
ceased following splenectomy. Bleeding, however, 
recurred later and has persisted at intervals. ‘The 
history of arthritis and myositis and the rather 
marked enlargement of the spleen without the co 
agulation features of hemorrhagic purpura, aside 
from a somewhat low platelet level, lead to the con- 
clusion that the case is one of chronic infectious 
splenomegaly with secondary purpura. 

The second patient was a woman aged 28. Epis- 
taxis, purpura and enlargement of the spleen began 
simultaneously 7 years before her admission. Gastro- 
intestinal hemorrhage occurred later. A detailed 
study of the case showed a combination of the 
features of splenic anemia and hemorrhagic pur 
pura. In favor of the diagnosis of splenic anemia 
were the markedly enlarged spleen, gastro-intestinal 
hemorrhage, and persistent leucopenia; in favor of 
the diagnosis of hemorrhagic purpura were epistaxis, 
recurrent purpuric areas, low platelet count, delayed 
retractility of the clot, and a somewhat prolonged 
bleeding time. A year and a half after operation the 
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patient is reported to be in a satisfactory condition, 
without the recurrence of bleeding. 

The third patient, a girl, aged 9, gave a history of 
severe epistaxis since 14 months of age; there was no 
history of hemophilia. The patient was extremely 
anzmic and required transfusions. Neither trans- 
fusions by the citrate method or by the direct 
method, nor intramuscular injections of whole blood 
or the various coagulants were effective in controlling 
the haemorrhagic tendency. Before splenectomy the 
coagulation time (Lee and White method) was 
normal, the bleeding time was prolonged, and re- 
tractility of the clot was absent, but the platelet 
level was at all times normal or high. At the time of 
operation there was a great deal of haemorrhage 
from the wound; ecchymosis and petechial hamor 
rhagic areas were found within the abdomen and 
were also caused by handling the viscera. A great 
deal of local bleeding occurred following operation. 
The various coagulation tests and the platelet count 
were not at all affected by splenectomy. The pa 
tient continues to have recurrent epistaxis although 


‘so far at less frequent intervals than formerly. The 


case could not be satisfactorily classified as one 
of hemophilia, hemorrhagic purpura, or aplastic 
anemia. Against the diagnosis of hamophilia are 
the absence of family history, the normal coagula- 
tion time, the absence of involvement of the joints, 
and the fact that the patient had never bled exces 
sively from cuts. Against the diagnosis of hamor- 
rhagic purpura are the very early onset of the dis- 
ease at the age of 14 months, a persistently high 
platelet count, the fact that the platelet count did 
not rise following splenectomy, and the excessive 
postoperative bleeding from the wound. Against 
the diagnosis of aplastic anemia are the long duration 


TABLE I.—SPLENECTOMY: MISCELLANEOUS 
GROUP APRIL I, 1904 TO JANUARY, I, 1927. 


> Deaths = 
Diagnosis fast Hospi-| Subse-| Living 
tal | quent 

Tuberculosis of the spleen’.....|  8* 1 et 4 
Gaucher’s disease (longest 18 

years and 7 months)....... ot 2 I 2 
Ruptured spleen ........... 4 I ° 3 
Wandering spleen (longest 1814 | 

years) sah coe iz ose 2 ° o |} 2 
Indeterminate haemorrhagic dis 

_ ee ane 3 ° ° 3 
Acute aplastic anemia ...... 3 fe) 3 ° 
Chronic aplastic anemia 2 re) 1 | 1 
Chronic hemolytic anemia. . . . I ° ° I 
Acute and subacute septic sple 

nomegaly........ ed 2 ° 2 o 
Hodgkin’s disease... .. I ° I fe) 
osinophilia with splenomegaly I ° I ° 
Neutrophilia with splenomegaly I I ° fe) 
Hemorrhagic cysts. ...... 2 ° I I 
Himangioma....... Petals I ° I fe) 
Secondary splenectomy... . . 7 ° 2 5 
re 3 I 2 ° 


*T wo patients not heard from. 
TOne patient not heard from. 


ne 
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of the anemia, the persistently 
count, and the high platelet count. 


high 


Of these three cases the first is probably an 
instance of chronic septic splenomegaly with 
secondary purpura. In the second case 
splenic anemia and hemorrhagic purpura 
apparently developed simultaneously, and 
their relationship cannot be determined. An 
accurate diagnosis cannot be made in the 
third case; it had all the features of hamor- 
rhagic purpura except the persistently high 
platelet count. 

The remaining cases are shown in Table I. 
Comment on them will not be attempted in 
this paper. 


leucocyte 
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SUMMARY 
This paper is in itself a summary of experi 
ence with splenectomy. The most important 
groups of cases are discussed in some detail. 
In two diseases, haemolytic jaundice and 
hemorrhagic purpura, the indication for 
splenectomy depends almost entirely on a 
satisfactory diagnosis. In all other groups the 
decision must be reached in each case by a 
consideration of the factors and circumstances 
concerned. In general the degree of chronic 
recurrent sepsis as indicated by the history 
and clinical data and estimations of hepatic 
function furnish important indexes for the 

advisability of splenectomy. 
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SPLEEN 


By EMIL NOVAK, M.D., F.A.C.S., BALTIMORE, MARYLAND 


From the Gynecological Department of Johns Hopkins Medical School 


“MA YSTS of the spleen are very rare, but 
as a rule they are readily amenable to 
surgical treatment. It seems worth 

while adding the report of one case of this 
type to the relatively small number already in 
the literature. The literature is brought up to 
date in a very recent paper by Frank, so that 
it need not be reviewed here. 

CLASSIFICATION 

In a general way three chief varieties of 
splenic cysts have been described. 

1. Dermoid cysts. Only two instances of 
this type are recorded. It is of interest to 
note that the very first case of splenic cyst 
reported is said to have been of this type. It 
was found at autopsy by Andral in 1829. 

2. Parasitic cysts. These cysts are due to 
infection by the echinococcus, are not so very 
rare where infection by this parasite prevails, 
and are commonly associated with similar 
cysts in other parts of the body. 

3. Non-parasilic cysts. It is this form with 
which we are concerned in this paper. Up to 
1921 Fowler had collected gt cysts of this 
variety, and of these, 65 were classed as large 
and therefore of definite clinical importance. 
Since 1921, according to Frank, 8 additional 
cases have been added. Two were reported by 
Pribram, 1 by Gambill, 1 by Gosselin, 2 by 
Howald, and 2 by Frank in the recent paper 
mentioned. This makes a total of 73 cases, 
raised to 74 by the case herewith reported. 

The classification of non-parasitic splenic 
cysts which has been quite generally adopted 
is that recommended by Fowler in 1g21. In 
his paper of 1924 this author revises his clas- 
sification somewhat, considering the following 
subdivision a better one: 

1. Traumatic cysts: (a) usually large and 
unilocular, occurring as encysted haematoma, 
contents hemorrhagic or serous (by far the 
most common variety); and (b) usually small, 
superficial, or deep-multiple, arising from in- 
clusions of peritoneum (rare). 


2. Inflammatory cysts: (a) tuberculous 
cysts (Charles H. Peck); and (b) snared off 
endothelium, usually superficially buried in 
the spleen as the result of perisplenitis (small 
and multiple) due to malaria, leishmaniasis, 
CIC. 

3. Degeneration cysts (solitary and large), 
arising from secondary changes in infarcted 
areas due to arterial degeneration or occlusion 
of blood vessels by emboli, with consequent 
necrosis of the pulp. 

4. Dilatation cysts. Ectasis of splenic 
sinuses (polycystic disease, Coenen-Fowler). 
These are multiple and fused; the cysts usually 
riddle the organ. 

5. Neoplastic types (lymphangioma, ham- 
angioma). It may not be possible to distin- 
guish Group 4, which may be borderline in its 
tendencies, from this group. The differential 
criterion is still obscure. 

While this classification is a suggestive one, 
at least until more is known as to the actual 
etiology of these tumors, it does not seem free 
from objections. Certainly it is better than 
Fowler’s original classification, for there was 
no advantage in the division into the true and 
false varieties (cysts and pseudocysts). What- 
ever the etiology may be, we have to deal with 
a tumor mass containing fluid—a true cyst 
whether the origin be neoplastic or degenera- 
tive. The latter often reach a much larger size 
than do many of the so-called true cysts. It 
would seem wise, therefore, to abandon this 
fictitious distinction. Nor is there any obvious 
advantage in excluding from the neoplastic 
group (Group 5) the rare dermoids, for cer- 
tainly these are of definitely neoplastic nature. 

With the exception of a group of cases in 
which the history and the character of the 
cyst contents points definitely to trauma as 
the probable cause, one can usually only 
conjecture as to the mechanism of production 
involved in the individual case. Moreover, it 
is probably true that not a few cases attrib- 
uted to trauma, especially those in which the 
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contents are serous instead of hamorrhagic, 
are really due to some other cause, as yet un- 
known. The study of the embryology of the 
spleen may throw further light on the whole 
question, although I have not been able to 
obtain any clue on this point from the embry- 
ologists with whom I have discussed the mat- 
ter. 

Perhaps for the present, until more is known 
of the etiology of the non-parasitic type of 
cyst, it is best to attempt no subdivision, and 
merely to speak of the entire group as “large 
single” cysts of the spleen, as Pool and Still- 
man suggest. 

CLINICAL CLASSIFICATION 

Cysts of the type under discussion occur 
more often in women (about 65 per cent) than 
in men, and are most common between the 
ages of 20 and 50. They have been noted, how- 
ever, in very young children, and even in the 
newborn infant. 

The symptoms are not distinctive. Some 
times the presence of the tumor is the first 
thing observed by the patient. In most cases, 
when the tumor is of considerable size, there 
is discomfort and perhaps actual pain in the 
left hypochondriac region. In my case the 


Gastric surface of tumor mass, most of which is made up of large cyst 
‘ig. 2. Interior of cyst wall, made up of peculiarly trabeculated fibrous tissue 


pain was intermittent. At times pain is re 
ferred also to the left shoulder or the left side 
of the back. Dyspnoea may be complained of, 
together with some digestive disturbance, due 
to the pressure of the tumor upon the stomach. 


DIAGNOSIS 


The location of the tumor will usually sug- 
gest the spleen as a possible source, as the 
spleen occupies the left hypochondriac region, 
beneath the left costal margin. The tumor 
may push in toward the epigastrium, or its 
pedicle may rarely be so long as to allow it to 
float about in the lower abdomen. In such 
cases it may even be confused with an ovarian 
cyst. In my own case, as will be noted, the 
position beneath the left costal margin was 
so characteristic as to suggest the spleen at 
once, and this impression was strengthened by 
the X-ray picture. 

The chief difficulty in diagnosis lies in the 
differentiation of these cysts from pancreatic 
cysts. The latter, however, usually occupy a 
lower position, even though they arise from 
the tail of the pancreas. Other points of differ- 
entiation, such as the history and the results of 
urinalysis, need not be elaborated upon here. 
Cysts and other tumors of the kidney can 











Section of cyst wall, showing dense fibrous wall, 
The 


Fig. 3. 
with lining of flattened, degenerated epithelium. 
splenic tissue appears fairly normal. 


usually be readily eliminated by proper urolog- 
ical examination. 
TREATMENT 

The ideal treatment is, of course, splenec- 
tomy, and this procedure, to judge from the 
published reports, is usually possible. In this 
respect splenic cysts differ from the pancreatic 
variety, which often present far greater tech- 
nical obstacles to removal, necessitating mar- 
supialization. The latter procedure today 
should be necessary only infrequently, though 
in the earlier days of splenic surgery it was 
resorted to more frequently. The same state- 
ment may be made as to simple incision and 
drainage, and also of aspiration, both of which 
methods have in the past been employed in 
some cases. Enucleation of the cyst has been 
done, but is rarely possible with any safety to 
the patient. Certainly it would seem a far 
more dangerous operation than splenectomy, 
and its justification is therefore questionable 
when splenectomy is feasible. 


CASE REPORT 

The patient was a married woman of 22, who was 
referred to me by Dr. R. L. Hoyt, of Baltimore. Her 
father had died of cancer of the stomach. Aside from 
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the usual diseases of childhood, the past history did 
not seem significant. She had had frequent attacks 
of tonsillitis. No history of malaria or of trauma 
could be elicited. Menstruation had always been 
irregular, the intervals between periods being usually 
about 2 months, until 4 years ago when the function 
ceased entirely. She had been married 3 years, with 
out pregnancies. 

One year ago she noticed a lump in the left upper 
quadrant of the abdomen. It was at first painless, 
but as it increased in size, it caused some discomfort, 
with occasional sharp attacks of pain radiating to 
the left shoulder. ‘These usually lasted about 15 
minutes, and occurred at intervals averaging 2 or 3 
weeks. The pain apparently bore no relation to the 
ingestion of food. More recently, when the tumor 
had become quite large, there had been some embar 
rassment of respiration, with a sensation of smother 
ing. There were no gastro-intestinal or urinary symp- 
toms. 

In August, 1926 the patient had an attack of 
gastro-enteritis. In the routine examination made at 
that time Dr. Hoyt noticed the tumor, and advised 
surgical consultation, which, however was deferred 
until February 21, 1927. 

February 27, 1927. The general condition of the 
patient was fairly good, although she was quite 
small and thin, with a rather gracile type of figure. 
The urinalysis was negative. The blood count showed 
red corpuscles 4,650,000, white cells 8,250, with a 
hemoglobin of 80 per cent. No abnormalities of 
red cells were observed. 

The abdomen presented a very striking picture. 
The lower portion was rather scaphoid, with thin 
abdominal wall and good muscle tone. Above 
the umbilicus, however, the contour differed on 
the two sides of the midline. The right side was 
relatively flat, but the left presented a distinct 
bulging due to the presence of a large mass which 
projected from beneath the left costal margin down- 
ward and inward to about the level of the umbilicus. 
It was apparently about the size of a child’s head, 
and was slightly movable. It was definitely elastic 
in feel, suggesting a cyst. The stomach appeared 
to be displaced downward and to the right, as there 
was dullness and no tympany over the tumor mass. 
The mass was situated so far anteriorly that it 
appeared to be immediately beneath the abdominal 
wall, and it did not extend far back into the flank, 
so that it did not suggest a kidney origin. Further- 
more, it was at a much higher level than a pancre- 
atic cyst ordinarily is, even one arising from the tail 
of the pancreas. It gave the impression of something 
pushing downward and to the right from beneath 
the left side of the diaphragm. 

X-ray examination showed the outline of the 
mass quite distinctly, and also a large rather atonic 
stomach displaced downward and to the right by 
the mass. 

Urological examination revealed no abnormal 
findings in the left kidney region, so that a kidney 
origin could be eliminated. 
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Tentative diagnosis. Cyst of the spleen. ‘The 
amenorrhoea was functional. 

Operation. A longitudinal left rectus incision was 
made beginning at the ensiform cartilage and ex- 
tending below the umbilicus. A huge liver-colored 
mass was found occupying the left upper quadrant. 
The stomach was pushed far downward and to the 
right, but presented no other abnormalities. The 
left lobe of the liver was in contact with the tumor. 
By passing the hand over it, the mass was found to 
fit snugly against the dome of the diaphragm on the 
left side. Below, it was covered with a mass of 
adherent omentum, with many rather large veins. 
There appeared, however, to be no adhesions to the 
diaphragm, soit was decided to attempt removal of 
the entire mass. At first it could not be delivered, 
but after the incision was lengthened to about roor 12 
inches the hand could be passed beneath the large 
upper pole and the whole mass delivered extra- 
abdominally. This, of course, facilitated the removal a 
great deal. The upper part of the tumor was rounded, 
and presented a grayish yellow area where the cyst 
wall appeared without any covering of the splenic 
tissue. Over most of the remainder of the tumor 
there was a thin layer of splenic tissue, while at the 
lower pole there was a triangular mass of normal 
splenic tissue. This lower pole was covered by ad- 
herent omentum, but otherwise there were no ad- 
hesions. The gastrolienal ligament was carefully 
secured, the pedicle being very securely ligated. The 
splenic vessels were of course of very large size, and 
were secured with several heavy No. 3 chromic cat- 
gut ligatures. There was very little bleeding except 
in tying off the omental adhesions, which contained 
many fragile veins. On the whole, however, the oper- 
ation presented no very great difficulty and it was 
possible to obtain perfect hemostasis. After the tu- 
mor was removed asplit was left which opened up the 
lesser sac of the peritoneum. For fear of intraperi- 
toneal hernia this was securely closed. The abdomen 
was then closed without drainage. 

The subsequent course was uneventful. There 
was a slight febrile reaction for a few days, but the 
incision healed perfectly. Daily blood counts were 
made, showing no peculiarities except a mild leucocy- 
tosis, the maximum being 12,200 white cells on the 
fourth day. On the day of discharge, 3 weeks after 
operation, the white cell count was 10,500. 

Pathological report. The spleen, together with 
the cyst, formed a mass shaped somewhat like a 
football, though the upper pole was larger and more 
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rounded than the lower. The entire mass measured 
28 by 14 by 14 centimeters, and weighed 1,784 
grams. The cyst proper on its external (diaphrag- 
matic) surface was covered by a shell of attenuated 
splenic substance. At the upper pole this covering 
was absent, so that the cyst wall proper presented as 
a thickened grayish area. The lower pole was made 
up of a triangular peak of splenic tissue. The cyst 
occupied most of the inner or gastric surface of the 
spleen. Along one edge there was a ridge of splenic 
tissue, with a rather sharp margin (Fig. 1). Beyond 
this was the rounded cyst mass, with its rather thin 
semitranslucent walls. Between the splenic ridge and 
the cyst, near the lower third of the mass, could be 
seen the stump of the pedicle (Fig. 1). 

The tumor was opened only after hardening. The 
contents of the cyst had evidently been a clear fluid, 
which had undergone coagulation and had become 
somewhat gelatinous. The inner surface of the cyst 
wall presented a remarkably trabeculated appear 
ance, not unlike that seen with some multilocular 
cysts of the ovary (Fig. 2). There was, however, no 
suggestion of sacculation, the cyst forming one large 
compartment. 

Microscopic examination. The cyst wall is seen to 
consist of a dense, fibrous, and in most places, hya- 
linized layer of connective tissue. Here and there it 
is covered by a single layer of low cuboidal epithe 
lium, but in most places this epithelium is absent, 
presumably from pressure atrophy. ‘There is no 
trace of hemorrhage in the thinner parts of the cyst 
wall, but in the thicker parts a considerable amount 
of blood is seen between the layers of the cyst wall. 
This suggests that, in spite of the negative history, 
the cyst was probably of traumatic origin. 
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PERITONITIS IN| CHILDREN' 


By JOSEPH SCHWARTZ, M. D., New York 


Junior Attending Surgeon and Assistant in Surgical Pathology, Lebanon Hospital 


YFYWNHE earlier writers recorded cases of 
primary infections of the peritoneum 
which, because of their obscure origin, 

were designated idiopathic spontaneous or 
rheumatic peritonitis. The condition was 
thought to be caused by colds and rheumatism. 
Grawitz, who disagreed with this point of view, 
exposed animals to sudden changes in temper- 
ature in an attempt to produce a peritoneal 
infection. ‘The condition which we now recog- 
nize as streptococcus peritonitis, the older 
writers undoubtedly included in the category 
of idiopathic peritonitis. 

This paper is based upon a study of 14 cases 
of streptococcus peritonitis —the most serious 
of acute abdominal lesions occurring in child- 
hood and associated with an extremely high 
mortality. 

Of our 14 patients 9 were females and 5 were 
males; all were fairly well nourished. ‘Their 
ages ranged from 3 weeks to 13 years; only 
two were above 5 years of age. In an analysis 
3) of 4oo consecutive cases of surgical dis- 
eases in children 13 years of age and under, 
streptococcus peritonitis occurred in 1.5 per 
cent of the cases. In children 5 years and 
under of this series the incidence was 7 per 
cent. A seasonal influence was noted, as all 
the cases occurred between October and April 
except one which occurred during July. This 
parallels the corresponding seasonal occurrence 
of upper respiratory tract infections which 
bear considerable relation to the subject under 
discussion. ‘The exciting agent was the strep- 
tococcus of the haemolytic variety. 

The mode of infection has not been definite- 
ly established but in searching for a possible 
focus of infection, we could not overlook the 
frequency of an upper respiratory tract lesion 
in the majority of cases. In to there was 
present a nasopharyngitis, marked in some, 
while in others the acute stage had already sub- 
sided at the time of admission. In about one- 
half of these, a throat smear revealed the 
streptococcus to predominate. A pure culture 


of streptococcus was unobtainable after the 
patient entered the hospital because more than 
one organism was already present. In two of 
the cases there was a purulent otitis media the 
exudate of which yielded a pure culture of 
streptococcus hemolyticus. It is my opinion 
that the organism entered the circulation at 
some point in the pharynx, possibly through 
the tonsils, and then produced a_ transient 
bacteriwemia with localization in the peritoneal 
cavity. It is common knowledge that the 
peritoneum by means of its normal defensive 
mechanism is capable of destroying innocuous 
material and a certain dosage of bacteria, but 
the virulence of the streptococcus hemolyticus 
is ordinarily so great that in children with 
diminished resistance any protective tendency 
is easily overcome. Blood cultures were taken 
in 4 cases and found positive in two. If blood 
cultures were taken early in the disease and 
repeated frequently, it is likely that the 
percentage of positive findings would be con- 
siderably higher. 

In a series of 22 cases of pneumococcus and 
streptococcus peritonitis reported by Lipshutz 
and Lowenburg (10), there was a history of a 
preceding throat infection in go per cent of 
the cases. Rabinowitz (13) cites a similar 
experience in 8 cases of streptococcus perito- 
nitis. In a severe epidemic of streptococcus 
sore throat Chapelle (2) has studied 18 cases of 
streptococcus peritonitis. Hamburger (7) 
found 12 cases in a Baltimore epidemic. Davis 
and Rosenow (4) found 4 cases in another 
epidemic. In several other epidemics of sore 
throat of lesser severity, streptococcus peri- 
tonitis is mentioned as a complication. The 
association of this type of peritonitis with a 
sore throat appears to be rather common. 

In two of the cases of this series, the genital 
tract suggested itself as the portal of entry. 
There was a marked vulvovaginitis with swell- 
ing and redness of the labia; a discharge was 
present. Smears showed a mixed infection 
with cocci in excess. The avenue of infection 


1 Read before the Bronx County Medical Society, New York, March 16, 1927. 
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was probably along the vagina, uterus, and 
fallopian tubes. The presence of an exudate 
in the tubes at the time of operation supported 
this view. Armstrong (1) reported 5 cases of 
peritonitis in female children in two of which 
it was caused by the streptococcus. He sug- 
gested the genital tract as the avenue of en- 
trance. In a study of a large series of cases of 
primary pneumococcus peritonitis in children, 
McCartney and Fraser (11) found the disease 
to occur in females exclusively. They have 
advanced some evidence in support of their 
view of the genital transmission of the infec- 
tion. 

Streptococci along with other pathogenic 
organisms, have been recovered from the 
intestinal tract, and in view of this it has 
been suggested that the organisms pass 
through the intestinal wall and produce a 
peritonitis. In only one of our cases was the 
peritonitis secondary to an_ inflammatory 
lesion which was confined to the caecum and 
was in the nature of a typhilitis. The probable 
sequence of events in this case was first a 
pharyngitis followed by septic material in 
rading the blood stream, then a localization 
in the ileocecal region and ultimately a peri- 
tonitis. Streptococci were obtained from the 
surface of the cecum. A localized purulent 
peritoneal exudate appeared a few days after 
the operation, as was evidenced from an 
enormous discharge through the abdominal 
incision. Streptococci were obtained from the 
exudate. Some observers are of the opinion 
that bacteria will pass through the intestinal 
wall only if a pathological condition exists. 
Lennander (9g) and others report cases of 
streptococcus peritonitis in which they found 
ulcers in the stomach, intestine, and appendix. 
Jensen (8), who favored the gastro-intestinal 
mode of infection, fed animals with virulent 
pneumococci but failed to produce a peritonitis 
except in one animal. Others repeated these 
experiments without success. In the cases of 
this series which came to autopsy a search 
failed to reveal any gastro-intestinal lesion. 

Transmission of organisms to the peritoneum 
by way of the lymph stream as has been sug- 
gested did not seem justifiable in a single case. 
In two children, no demonstrable focus could 
be found to account for the peritoneal infec- 
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tion. It is possible that a throat infection was 
present but had escaped the parents’ attention. 


SYMPTOMS 

The initial phase manifests itself in a naso- 
pharyngitis with a slight cough and a tempera 
ture ranging between 100 and 102 degrees I’. 
The parents frequently volunteer the informa- 
tion that all the child has had is a cold. The 
abdominal symptoms generally appear rather 
abruptly several days after the onset of the 
initial phase while the child is apparently re 
covering from the upper respiratory tract in 
fection. There is a sudden rise in the tempera- 
ture up to 104 to 106 degrees F. with vomiting, 
which is repeated later in the course of the 
disease. Older children complain of cramps. 
Some parents inform us that the child’s 
abdomen was hard, implying thereby that 
some rigidity was present. Diarrhoea was 
notably absent in all but 3 cases. The physical 
signs are usually slight and in fact entirely out 
of proportion to the severity of this grave 
condition. Abdominal pain is elicited early in 
most of the cases; it is diffuse but more marked 
in the lower abdomen. Rigidity is absent in 
the cases seen early. It is present later but is 
not very marked in most of the cases. Dis 
tention was moderate in 5 cases and pro- 
nounced in one. It was never troublesome 
even up to the time of death. The constitu- 
tional symptoms are very severe and pro 
gressive, indicative of a profound toxwmia. 
The temperature varies between 104 and 106 
degrees fF. The pulse and respiration are very 
rapid. The blood shows an average white cell 
count of 32,000 with an average differential of 
go per cent polymorphonuclears and to per 
cent lymphocytes. The pharynx and tonsils 
still exhibit signs of a recent infection in 
the majority of cases, marked in some. Sordes 
was common. The cervical glands were very 
much enlarged in one case. In two cases the 
nervous manifestations were so pronounced as 
to make it necessary to do a lumbar tap in 
order to exclude a diagnosis of cerebrospinal 
disease. In three cases the urine was indicative 
of renal disturbance. 

The disease is rapidly progressive up to 
the time of death which usually occurs in 1 
to 4 days after the operation. Prostration is 
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marked. Of the three patients that recovered 
two had a stormy convalescence; their stay 
at the hospital was 6 weeks each. The third 
the youngest of the three, remained at the 
hospital 26 days; her convalescence being un- 
eventful. 


PATHOLOGY 


In the patients operated upon early, there 
was seen a small amount of serous slimy, sticky 
exudate with fibrin flakes covering the intes- 
tinal coils in some of the cases. The peri- 
toneum was diffusely injected and in many the 
seat of small punctate haemorrhages. The 
intestines were highly injected and moderately 
distended. In the advanced cases the exudate 
was considerably increased and seropurulent 
or fibrinopurulent in character. The coils of 
intestine were lightly adherent; distention was 
more pronounced but not excessive. In none 
of the cases was there an attempt at localiza- 
tion noted. The appendix was inspected in 
every case but one and was found to have its 
peritoneal coat involved as part of the general- 
ized peritonitis. In four cases it was removed 
at the time of operation and in 3 of these, 
microscopic_examination revealed only a sub- 
serous inflammation secondary to the general 
peritonitis. The other appendix showed an 
infiltration in all coats with a moderate num- 
ber of polynuclear leucocytes; this was the re- 
sult of a lesion in the ileocewcal region. ‘The 
mesenteric glands were found enlarged in 
many of the cases. The peritoneal exudate 
yielded streptococcus hxmolyticus in pure 
culture in every case but one; in the latter the 
non-hemolytic organism was found. 

It cannot be too strongly emphasized that a 
complete and careful bacteriological examina- 
tion of the exudate is essential in order to 
avoid confusion between the streptococcus 
and pneumococcus peritonitis. On several 
occasions we considered the lesion at the time 
of operation to be caused by the pneumococcus 
until a contrary report by the laboratory was 
received. Rischbeth (14) reported 54 cases of 
pheumococcus peritonitis but only half of 
them were proved bacteriologically. He 
designated the other cases to be of similar 
bacterial origin because of the striking resem- 
blance of the exudate to that found in the 


other cases which were proved to be of pneu- 
mococcus origin. In our series the character 
of the exudate at the time of operation and 
subsequently gave insufficient evidence on 
which to base a_ bacteriological diagnosis. 
Fishbein (5) has shown, from postmortem 
study of a large series of cases of peritonitis, 
that one cannot determine from the nature of 
the exudate the type of organism responsible 
without bacteriological investigation. 

The cases which came to autopsy show the 
lesions described previously in a much more 
advanced stage. The exudate which now is 
more fibrinous, is spread diffusely throughout 
the peritoneal cavity, under the diaphragm 
and over the surface of the liver and 
spleen. The pelvis contains the greater part of 
this plastic exudate. ‘This finding should not 
be interpreted as evidence favoring the genital 
origin of infection in all female children. Even 
at this late stage there is no attempt at local- 
ization of the infection. The internal organs 
are the seat of a marked parenchymatous de- 
generation, the result of a profound toxemia. 
The spleen was very soft in two cases, indi- 
cating the possible existence of a grave blood 
stream infection. The gastro-intestinal tract 
was carefully examined for any gross lesion 
which might have permitted the passage of 
infectious material into the abdominal cavity, 
but none was found. The mesenteric glands, 
which were moderately enlarged in every case, 
did not suppurate. This latter is a very com- 
mon postmortem finding in children regardless 
of the cause of death, so no significance was 
attached to it. 


DIAGNOSIS 


Streptococcus peritonitis presents difficulties 
which make it almost impossible of accurate 
clinical recognition. Careful watch of the 
abdomen is of the utmost importance in a 
child convalescing from a naso-pharyngitis, 
who suddenly has a rise in temperature and 
develops signs and symptoms suggestive of a 
peritoneal irritation. Only by bearing in mind 
that a complication such as streptococcus peri- 
tonitis is likely to occur, will one be able to 
detect the earliest manifestations. 

The most frequent condition for which this 
disease was mistaken was acute appendicitis. 
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It was thought to exist in the majority of our 
cases. In appendicitis the onset is not so 
severe, the temperature much lower, the con- 
stitutional symptoms are milder, and the 
blood count is not so high. The abdominal 
signs are localized more to the right lower re- 
gion; rigidity is more pronounced. On rectal 
examination a tender mass may be palpable. 

A clinical differentiation between strepto- 
coccus and pneumococcus peritonitis is almost 
impossible. If a pneumonia or a pneumococcus 
otitis media or pneumococcus vaginitis exists, 
one may incline toward a diagnosis of pneu- 
mococcus peritonitis. In the latter the clinical 
course is milder; there is a doughy feel to the 
abdomen, and diarrhoea is present in a large 
number of cases. Because of the similarity of 
the clinical manifestations of these two types of 
peritonitis, a differential diagnosis can rarely 
be made. As stated before, even after the abdo- 
men is open, no characteristic pathological 
changes are found which will identify either 
one without bacterial analysis. 

Pneumonia was considered a possible diag- 
nosis in some cases because of the presence of 
suspicious chest signs in children who had a 
rise in temperature after an upper respiratory 
tract infection. This view was strengthened in 
the absence of abdominal signs necessary for 
an early diagnosis of streptococcus peritonitis. 

Not infrequently, lesions in the chest are 
the cause of referred abdominal symptoms 
and such early abdominal manifestations as 
occurred in this group were interpreted as re- 
flex. Only after the peritoneal phase became 
more apparent and the X-ray excluded a 
diagnosis of pneumonia, was our attention 
focused on the abdominal infection. 

In two cases, a lumbar tap was necessary to 
exclude a diagnosis of cerebrospinal disease. 

In spite of points of clinical difference in the 
above-mentioned diseases, clinical variations in 
symptoms may be insufficient for an accurate 
diagnosis. The only means at our disposal 
then for establishing a positive diagnosis prior 
to operation is a peritoneal puncture. ‘This 
was employed in 5 of these cases; the exudate 
which was aspirated was positive for strepto- 
cocci in every case. The method is very simple 
and practically free from danger if done with 
a suitable instrument. In each of the 22 cases 
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of peritonitis reported by Lipshutz and Lowen- 
burg a puncture was done without any com- 
plications. Neuhof and Cohen (12) have em- 
ployed this diagnostic procedure in over 100 
cases of wide variety without any injury to 
the abdominal viscera. A favorite site for 
puncture is the midline below the umbilicus 
and well above the bladder. To avoid injuring 
the latter it should be empty. The skin and 
fascia are infiltrated with a few drops of 1 per 
cent novocain to allay any unnecessary pain. 
With a bistoury, a punctured wound is made 
through the skin and fascia to facilitate the 
entrance of the blunt needle into the peritoneal 
cavity. The direction of the needle should be 
toward the pelvis. With a 5 cubic centimeter 
syringe attached to the needle we aspirate 
very slowly, changing the direction of the 
needle very carefully if necessary. It is im- 
portant to remember that in the early stage 
the exudate is scant and that later on it be- 
comes more fibrinous; therefore one should 
not expect to obtain more than two or three 
drops of exudate. This amount is sufficient 
for a direct smear for our immediate informa- 
tion as to the type of organism. A culture 
should always be made at the same time as in 
the event of refusal for operation or if the 
patient expires without surgical intervention a 
complete bacterial study and classification will 
have been accomplished. 

We do not recommend a peritoneal puncture 
as a routine procedure but its application is 
urgently advised as a valuable diagnostic 
measure in the more obscure cases. Its 
prognostic value can be appreciated if one 
remembers that it offers the surgeon the 
advantage of accurate knowledge of the exist- 
ing lesion prior to operation and that in the 
light of such facts he can almost with certainty 
foretell the outcome. 

A pure culture of streptococci obtained from 
the aspirated pus prior to operation is indica- 
tive of a grave lesion and should lead one to 
give a decidedly grave prognosis. If colon 
bacilli are obtained, the underlying lesion will 
most probably be acute appendicitis—a condi- 
tion of lesser severity and more hopeful out- 
look. A negative puncture must not be re- 
garded as indicating the absence of a bacterial 
invasion of the peritoneum, as the exudate 
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may be so thick or fibrinous that it may not 
pass through the needle. 


PROGNOSIS AND TREATMENT 


There is still some diversity of opinion as to 
the management of streptococcus peritonitis. 
Some advocate early surgical intervention 
while others in view of the high mortality af- 
ter operation defer peritoneal drainage until 
localization takes place. All of our 14 cases 
were operated upon as soon as the diagnosis 
was made except in one case. Here a waiting 
policy was adopted but the child’s condition 
became so desperate that immediate drainage 
was thought to be the only chance for the 
child; the outcome was fatal. The average 
time between the initial infection in the upper 
respiratory tract and operation was 9 days. 
Karly drainage seems to be the rational 
therapy since waiting augments the spread of 
infection without any tendency toward locali- 
zation. Delay reduces that slight chance for 
recovery which is favored by early surgical 
intervention. One is not justified in waiting 
in a case of streptococcus peritonitis not 
definitely proved, as an acute appendicitis may 
be overlooked. Supportive treatment should 
be instituted soon after the patient is seen. 
Fluids should be forced by every available 
channel to combat the profound toxemia. 
‘Transfusions are likely to prove of considera- 
ble value in some cases. 

No other acute abdominal lesion in child- 
hood is attended by such high mortality. Of 
this series, 3 recovered; a mortality of 79 per 
cent. Other statistics show a mortality be- 
tween 80 to 100 per cent. There was a higher 
percentage of recovery among older children. 

In our series the three children who sur- 
vived the infection were 13, 11, and 4 years 
old. I have found no instance in which a 
patient with proved streptococcus peritonitis 
recovered without operation. 


SUMMARY 


The oecurrence of 14 cases of primary 
streptococcus peritonitis in a comparatively 
short period shows it is not a rare disease. In 
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children 5 years and under it constitutes 7 per 
cent of all surgical diseases. 

In view of the fact that in to of these cases 
there was the initial infection affecting the 
upper respiratory tract, it is fair to assume 
that the peritoneal infection came by way of 
the blood stream. Vulvovaginitis, by direct 
extension along the genital tract, was responsi- 
ble in two cases. Other modes of infection did 
not suggest themselves in this series. 

The symptoms were those of peritoneal 
irritation, namely, pain, vomiting, abdominal 
tenderness and rigidity, together with high 
temperature, high white cell count, and pros- 
tration. 

An early exact diagnosis is difficult because 
the symptoms and signs are often slight and 
not significant of the disease. 

Acute appendicitis is most often confused 
with streptococcus peritonitis and the only 
positive method for a correct diagnosis is a 
peritoneal puncture. 

The treatment is surgical as soon as the 
diagnosis is established; supportive therapy 
must be instituted early. The prognosis is 
very high, 79 per cent in our series; older 
children are favored with a slightly better 
chance for recovery. 


For the courtesy of permission to report these cases I am 
indebted to Drs. Henry Roth and L. Miller Kahn. I also 
wish to thank Drs. Milton Bookman and Louis Sheinman 
for the privilege of including two private cases. 
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THE ABDOMEN IN CHILDREN 


A Stupy or Four Hunprep Cases! 


By MORRIS COHEN, B.S., M.D., New York 


Adjunct Attending Surgeon, Lebanon Hospital 


HE patients we see in our daily practice 

leave impressions that may be transient 

or lasting and the sum total of these 
impressions constitutes our experience which 
is the basis of the opinions we hold concerning 
the various diseases we encounter. Perhaps a 
careful study of one’s experience in a particu- 
lar field of surgical practice may result in the 
breaking down of some views, in the rein- 
forcement of others, or perhaps in the creation 
of entirely new opinions. It is with this 
thought in mind that I have attempted to 
review the subject of acute abdominal dis- 
eases in children basing this study upon per- 
sonal observations made primarily in the 
wards and operating rooms of Lebanon Hos- 
pital and upon the records of 400 patients 
admitted consecutively to Lebanon Hospital 
over a period of 4% years beginning January 
I, 1922. 

In this discussion the term child refers to a 
patient who is 13 years of age or under. 
“Acute abdominal disease” refers to any 
acute disturbance in a child’s abdomen, which 
is not the result of trauma and which requires 
surgical treatment. 


GENERAL CONSIDERATIONS 


When we read the list of pathological condi- 
tions encountered we find that they can be 
classified into two large groups. ‘The first, and 
by far the larger of the two, includes all those 
pathological conditions that are primarily 
inflammatory in character, and the second 
group includes all those conditions the pathol- 
ogy of which is due to some mechanical de- 
rangement of normal relations. 

Examination of the records of the patients 
in the first group reveals that out of 367 pa- 
tients who at the time of admission to the hos- 
pital were apparently suffering from some 
acute, inflammatory intra-abdominal disease, 
354 were admitted with the diagnosis of acute 
appendicitis. In one of the latter number, 


typhoid fever was the admission diagnosis, 
but this was changed to acute appendicitis 
after the patient had been in the hospital one 
day. All of these 354 children were not sub- 
jected to operation. Out of 327 children operat- 
ed upon for acute appendicitis, varying degrees 
of inflammatory change of the appendix were 
found in 312. Operation or subsequent find- 
ings revealed the following conditions in the 
remaining 15 children: pyelitis in 3; mesen- 
teric lymphadenitis in 6; and in 1 of these the 
tip of the appendix was buried in a suppurat- 
ing mesenteric node; primary acute diffuse 
peritonitis in 3; torsion of an ovarian cyst 
pedicle in 1; and torsion of the omentum in 
another. Thelast two conditions, wrongly diag- 
nosed as acute appendicitis, can be properly 
included in the group of cases discussed as 
mechanical derangements. One child, whose 
peritoneal cavity contained a large quantity 
of serous fluid which proved to be sterile, was 
released from the hospital one week after 
operation while he was still running an irregu- 
lar, febrile temperature. The diagnosis in 
this instance was not determined. 

The 27 children who were not operated on 
were discharged from the hospital cured or 
improved. The final diagnoses for these pa- 
tients were gastro-enteritis, colitis, and con- 
stipation in 7, pyelitis in 2, chronic appendici- 
tis in 6, acute salpingitis in 1, ascaris lumbri- 
coides in 1, nasopharyngitis in 1, influenza in 
1, and undiagnosed, 8. 

The remaining diseases in the inflammatory 
group were as follows: primary peritonitis 
due to the streptococcus or pneumococcus 
occurred in 1o children 3 of whom were oper- 
ated upon for acute appendicitis, while acute 
cholecystitis, nephrolithiasis, secondary ab- 
scess after appendectomy, perirenal abscess 
and liver abscess were represented by one 
patient each. One child, a boy of twelve, who 
showed signs of diffuse peritonitis died imme- 
diately after admission to the hospital and the 


1 From the Surgical Services of Lebanon Hospital. Read before the Bronx County Surgical Society, February 23, 1927. 
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ANALYSIS OF FOUR HUNDRED 
CASES STUDIED 


TABLE I. 


I. Patients admitted for acute inflammatory intra 


abdominal conditions ; 307 
A. Admitted with diagnosis of acute appendi 
ee ~« ee 
Operated upon for acute appendicitis 327 
Appendicitis found in ae 312 
Other conditions found 
Pyelitis : 3 
Lymphadenitis , © 
Primary peritonitis 3 
‘Twisted ovarian cyst pedicle* I 
Torsion of omentum* I 
Undiagnosed I 
Not operated upon. . 27 
Gastro-enteritis, colitis, constipation 7 
Pyelitis 2 
Chronic appendicitis ; © 


Acute salpingitis I 
Ascaris lumbricoides in intestines I 
Nasopharyngitis I 
Influenza i 
Undiagnosed 8 
B. Miscellaneous P 13 
Primary peritonitis 7 
Perirenal abscess I 
Subphrenic and liver abscess. . i 
Acute cholecystitis I 
Nephrolithiasis I 
Secondary peritoneal abscess I 
Peritonitis (died on admission) 1 


II. Patients with mechanical derangements 35 
A. Intestinal obstruction : 
Intussusception... .. 22 


Incarcerated hernias y 
Miscellaneous. . . : 4 
Atresia of the colon ; I 
Volvulus of sigmoid I 
Obstruction due to band I 
Obstruction (transient) I 


B. Miscellaneous......... 2 
Torsion of ovarian cyst pedicle* 1 
Torsion of omentum*. .. rae 1 


*Included under Headings I and II 


cause of the peritonitis was therefore not 
determined although it was undoubtedly of 
appendicular origin. 
ACUTE APPENDICITIS 

Age distribution and etiology. As acute 
appendicitis is represented by the largest 
number of patients, a detailed study of this 
condition will be made. Among 312 patients 
in whom appendicitis was found, 194 were 
boys and 118 were girls. The youngest child 
was 1 year old and was the only patient at 
that age. The greatest number of cases for 
any single year occurred at age 10 (Table II). 
As age increases, the frequency with which 
appendicitis occurs also increases. That 
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TABLE II—CASES OF ACUTE APPENDICITIS 
ACCORDING TO AGE 
Age in Number Age in Number 
years of cases years of cases 
1 I 5 32 
2 Pe] 3) ; 27 
3 18 10 é 43 
4 15 11 ‘ 30 
5 17 12 ' 42 
0 19 13 ; 32 
7 28 Total 312 
TABLE II--—-CASES OF ACUTE APPENDICITIS 
ACCORDING TO SEX 
Sex : Number 
Male 194 
lemale 118 
Total. . ; 312 


acute appendicitis is not an uncommon. ail- 
ment in the very young is proved by the 
presence of 59 cases in children 5 years of age 
or under. To explain the increasing incidence 
of the disease as the child grows older is a 
matter of speculation. Fraser’s explanation 
based on anatomical and_ bacteriological 
principles is deserving of consideration.' He 
suggests that the increasing amount of lym- 
phoid tissue in the appendix as the child grows 
older renders that organ more susceptible to 
infection by the bacillus coli which is most 
frequently found in acute appendicitis. The 
toxicity of the bacillus coli is enhanced by a 
varied diet and occasional attacks of gastro- 
enteritis. Other causes at all ages are foreign 
bodies, the most frequent one being the 
fecolith and in one instance pinworms, kinks 
and twists of the appendix, constipation and 
intestinal infections from carious teeth, tonsil- 
litis and infections of the upper respiratory 
tract. In 8.6 per cent of the cases in this series 
there was a coincident tonsillitis or naso- 
pharyngitis. In addition to these, two children 
had just recovered from scarlet fever, two had 
pneumonia, one measles, and one whooping 
cough. 

Pathology. Microscopic examination of the 
appendices shows that the infection begins in 
the mucous coat, then involves the submucous 
lymphoid tissue and from there travels out- 
ward through the muscular layer to the 
peritoneum. Where there is destruction of 
tissue, this disintegration begins in the mucous 


1 Fraser. Surgery of Childhood. Edinburgh: 1926, ii, 823. 
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lining of the appendix and the process pro- 
gresses slowly or rapidly to localized or general 
gangrene and perforation, with the complicat- 
ing abscess or peritonitis. The thinness of the 
appendicular wall and the large amount of 
lymphoid tissue explain perhaps the rapid 
and virulent course that appendicitis takes so 
often in the very young. The bacillus coli as 
already stated above, was the infecting 
organism most frequently isolated. 

Symptoms. The classical syndrome of ab- 
dominal pain which localizes in the right lower 
quadrant and which is followed by vomiting 
predominated in this series. Seventy-five per 
cent of the patients gave such a history. In 15 
per cent there was no vomiting, in 6 per cent 
vomiting preceded the pain and in the remain- 
ing cases there was no record of vomiting. A 
few patients complained of pain in the right 
upper or left lower quadrant. Most children 
were constipated or had regular bowel move- 
ments. Diarrhoea was exceptional. Convul- 
sions occurred in two children and chills were 
unusual. In one child who died progressive 
jaundice was an outstanding symptom and 
indicated a virulent infection with an early 
complicating pylephlebitis. Although every 
rule has its exceptions, and this is well illus- 
trated here, I cannot emphasize too strongly 
in the diagnosis of acute appendicitis in chil- 
dren the importance of adhering closely to the 
classical group of symptoms—abdominal pain, 
pain which localizes in the right lower quadrant, 
and vomiting. When there is any deviation 
from the usual sequence of these symptoms, 
one should look for unquestionable physical 
signs for only positive evidence should lead 
us to operate for acute appendicitis. 

Physical signs. ‘Tenderness and rigidity of 
varying degree in the right lower quadrant 
were the outstanding physical signs. In some 
instances where a localized abscess was found, 
a mass could be felt in the right lower quad- 
rant and in isolated instances a mass could be 
felt by rectal examination. Tenderness to the 
left of the midline was noted in a few patients 
and in these the tip of the inflamed appendix 
was found on that side. In two children in 
whom the tenderness and ngidity seemed to 
be most marked in the right upper quadrant 
of the abdomen, the tip of the inflamed appen- 
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dix was found in contact with the lower pole 
of the right kidney in one and high up under 
the liver in the other. 

Temperature, pulse and respiration. The 
degree of elevation of temperature was not 
found to be always consistent with the 
amount of pathological change found. Fever 
varied from a rise of less than one degree in 
some instances to one of five or six degrees in 
others. A few children had a normal tempera- 
ture when admitted to the hospital. However, 
in most of these children the temperature on 
admission varied between too degrees F. to 
102 degrees F. 

The pulse rate usually varied from too to 
120 per minute. When the pulse rate was very 
rapid, there was a local or spreading perito- 
nitis. 

Respirations were not increased to any 
appreciable degree. When the respirations 
are markedly rapid, the chest should be care- 
fully examined for signs of pneumonia. On 
several occasions I have seen children with 
symptoms of acute appendicitis, in whom 
physical examination revealed the presence 
of a developing pneumonia. 

Blood count. In these cases of acute appen- 
dicitis, we found an increase in the total num- 
ber of leucocytes, the average number found 
in uncomplicated cases being 14,000 per cubic 
millimeter, and a relative increase in the 
polymorphonuclear leucocytes, the average 
percentage being 80. When peritonitis had 
ensued, both total number of leucocytes and 
percentage of polymorphonuclear cells were 
much higher. Deviations from this rule and 
the presence of an increased white cell count 
in so many other conditions have caused me 
not to look upon the blood count as deciding 
evidence for a diagnosis of acute appendicitis. 

Urine examination. The results of the 
chemical and microscopic examinations of the 
urine in these patients at the time of admis- 
sion to the hospital warrant the conclusion 
that in acute appendicitis the urine remains 
unchanged. Three children who were oper- 
ated upon for acute appendicitis and whose 
urine showed albumin and clumps of pus cells 
were actually suffering from acute pyelitis. 
Two other patients admitted to the hospital 
for acute appendicitis were not operated upon 
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because examination of specimens of their 
urine revealed similar findings and a diagnosis 
of acute pyelitis was made in each case. 
These five children recovered after proper 
medical treatment was instituted. 

Evaluating the factors that determine the 
diagnosis of acute appendicitis in a child, his- 
tory and abdominal physical signs are the most 
important. Nothing taxes the patience of the 
physician more than the eliciting of these 
physical signs in a child. This applies particu- 
larly to the very young. The abdomen of the 
crying child is held rigid voluntarily, yet if 
the examining hand is applied lightly and 
held in position persistently there will be 
intervals when this voluntary spasm dis- 
appears and the relaxed abdominal wall of the 
normal abdomen is felt, or when localized 
rigidity is present relatively softer areas in 
other parts of the abdomen become apparent. 
| have noticed general abdominal rigidity in 
young children when there was only an un- 
complicated acute appendicitis. The eliciting 
of tenderness presents similar difficulties. An 
increase in the intensity of the child’s cry 
while the abdomen is being palpated is usually 
indicative of tenderness, and as Dr. Henry 
Roth has demonstrated a persistent attempt 
on the part of the child to push away the 
examiner’s hand, a protective mechanism, is 
usually indicative of an_ intra-abdominal 
inflammatory condition; however, when the 
child does not object to the examining hand, 
we can safely assume the absence of an acute 
inflammatory condition. 

Factors influencing course of appendicitis. 
The ultimate outcome of acute appendicitis in 
a child is definitely influenced by age, duration 
of illness prior to operation, the administra- 
tion of cathartics and by the occurrence of 
previous attacks. 

Effect of age. That in children in the first 4 
years of life acute appendicitis runs a rapid 
and frequently fatal course is evidenced by 
the fact that among 42 children 4 years of age 
and under there were 8 deaths, a mortality of 
19 per cent, while for the entire group there 
were 13 deaths, a mortality of only 4 per cent. 

Effect of duration of iliness. Drainage of the 
abdominal cavity was instituted whenever 
the appendix was perforated or when there 
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was a complicating abscess or peritonitis. 
Examination of Table IV shows that as the 
duration of illness prior to operation increases 
there is a definite increase in the number of 
cases that had to be drained. Drainage was 
OF ILLNESS 


TABLE IV.—EFFECT OF DURATION 


ON COURSE OF ACUTE APPENDICITIS 
Duration Per cent 
in days Cases Drained drained 

I 149 73 48 

2 77 49 63 

3 30 20 66 

4 20 12 60 

5 6 4 66 

6 9 7 77 

7 7 6 85 

% or more 12 7 538 
No record 2 I 50 
Total 312 179 57 


employed in 48 per cent of the patients who 
were ill only one day while it was used in 85 
per cent of those children who were sick 7 
days. There is a drop in the percentage of 
cases drained when illness lasted for a period 
longer than one week. In these few children, 
the inflammatory process was subsiding at 
the time of operation. 

Effect of catharsis. Table V shows the 
effect of catharsis upon the course of acute 
appendicitis in children. Out of 64 patients 
who received catharsis before operation 71 
per cent were drained, while out of 38 children 
who did not receive such treatment only 42 
per cent were drained. That catharsis during 
an attack of acute appendicitis has a deleteri- 
ous effect upon the course of the disease 
seems to be established. 

Effect of previous attacks. Table VI shows 
that children who have had one or more 
previous attacks of acute appendicitis seem to 
have a milder form of the disease in subse- 
quent attacks. Out of 65 patients who have 
had earlier attacks of acute appendicitis only 
49 per cent were drained while out of 140 who 
did not have any such previous illness 61 per 
cent were drained. These unexpected figures 
are readily explained by the fact that in these 
patients, fibrosis of the appendix and adhe- 
sions limit the extension of the inflammatory 
process, or, by what seems more likely, that 
parents ‘send their children to the hospital 
much earlier in subsequent attacks of acute 
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TABLE V.—EFFECT OF CATHARSIS PRIOR TO 
OPERATION ON COURSE OF ACUTE APPENDI- 


CITIS 
Per cent 
Catharsis Cases Drained drained 
MG a cas cw.ssad Se : 64 46 71 
Dh sic asst actos onion asic cm HS Rae 38 16 42 
No record naa 210 «6117 55 
, eee ee sche nn Se toe Se 


TABLE VI.—EFFECT OF PREVIOUS ATTACKS ON 


COURSE OF ACUTE APPENDICITIS 
Previous Per cent 
attacks Cases Drained drained 


nae aawe 65 32 49 
ere eee eats 140 86 Or 
107 61 57 


2 rr eee eee ee . 312 79° «57 
TABLE VII-——DEATHS FROM ACUTE APPENDI- 
CITIS ACCORDING TO AGE 
Age in Per cent 
years Cases Deaths mortality 
I I ee a 

2 8 5 62.5 
3 18 2 5.2 
4 15 I 6.6 
5 17 
6 1g 
7 28 
8 32 ‘ oe 
9 27 I 3-7 
10 43 I 2.3 
II 30 3 10.0 
12 42 
13 _32 a. 
Total 312 13 4.1 
TABLE VIII-—DEATHS FROM ACUTE APPENDI- 


CITIS ACCORDING TO DURATION OF ILLNESS 


PRIOR TO OPERATION 
Duration of Per cent 
illness in days Cases Deaths mortality 
I 149 I 0.6 
2 77 3 2.5 
3 3° I 3-3 
4 20 an 
5 6 I 16.6 
6 9 4 44.4 
7 7 2 28.5 
% or more 12 I 8.3 
No record 2 jx ss 
Total 312 13 4.1 
appendicitis. Out of 65 children who have 


had previous attacks of acute appendicitis 62 
per cent came to operation during the first 
day of illness, while out of the 140 children 
who were having their first attack of acute 
appendicitis only 50 per cent were operated 
upon during the first day of illness. 
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Deaths from acute appendicitis. In this 
series of 312 cases of acute appendicitis there 
were 13 deaths, a mortality of 4 per cent. 
Two of these children had pneumonia when 
admitted to the hospital, another child had a 
severe form of chronic cardiovalvular dis- 
ease, one child when admitted had a naso- 
pharyngitis, bilateral otitis media and sto- 
matitis, while still another had a fulminating 
type of acute appendicitis in which there was 
a complicating pylephlebitis before operation. 
The greatest mortality for any single age 
occurred at age 2 when 5 out of 8 children 
died giving a mortality of 62 per cent. The 
children at age 3 had a mortality of 11 per 
cent and those at age 11 a mortality of 10 per 
cent. As already stated the mortality among 
the patients 4 years of age and under was 19 
per cent, while for the entire group of 312 
patients it was only 4 per cent. ‘This per- 
centage would have been much lower had 
there not been other serious complicating dis- 
eases in 5 of the children who died. The 
danger of postponing operation is well illus- 
trated by these 13 deaths, 5 of which were of 
children who had been ill from 1 to 3 days, 
while 8 were of children who had been sick 
from 5 days to more than a week. 

This analysis of a group of 312 cases of acute 
appendicitis in children shows that this con- 
dition is the most frequent abdominal disease 
in children requiring surgical treatment; that 
younger children are more likely to have a 
serious form of the disease; that delaying 
operation means inviting complications and 
death; that catharsis is undoubtedly a cause 
of complications in many patients; that previ- 
ous attacks of acute appendicitis for reasons 
explained above do not predispose the pa- 
tients to serious complications in the attacks 
for which they are operated upon; that blood 
count, temperature, pulse, and respirations 
are of secondary importance in the diagnosis 
of this disease; that urinary findings are 
negative.in most cases of acute appendicitis; 
that history and abdominal physical signs 
should be the guiding factors in arriving at a 
diagnosis; and what is very important that 
patience on the part of the examiner is an im- 
portant attribute when studying a child who 
has symptoms of acute abdominal disease. 
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Differential diagnosis of acule appendicitis. 
In the differential diagnosis of acute appendi- 
citis, it appears from a study of the diseases 
found in this series, that mesenteric lymph- 
adenitis and acute pyelitis are the only condi- 
tions wrongly diagnosed as acute appendicitis 
that need more lengthy discussion than mere 
mention of their names. 

Mesenteric lymphadenitis. ‘The symptoms 
and physical signs of mesenteric lymphadeni- 
tis are so often like those of acute appendicitis 
that a correct diagnosis is rarely made. 
Abdominal examination usually does not re- 
veal any palpable nodes. If these children 
come to operation because of a diagnosis of 
acute appendicitis, the enlarged lymph nodes 
usually found in the ileocwcal region should 
be left alone unless suppuration has occurred. 
There may be enlarged nodes in other parts of 
the abdomen. ‘These children generally re- 
cover completely without any other treatment 
except the employment of general hygienic 
measures. Although inflamed mesenteric 
nodes accompany the inflammatory intesti- 
nal diseases and are found as part of glandular 
fever in children, they are most often due to a 
primary tuberculosis of the mesenteric lymph 
nodes and should be treated accordingly. 

Pyelitis. Five children, four of whom were 
girls, had pyelitis and they were all admitted 
with the diagnosis of acute appendicitis. 
They were 5 years of age and older. The 
symptoms of acute pyelitis vary in intensity 
and at times are so slight that a correct diag- 
nosis can be made only after urine examina- 
tion. In the older children, as found in this 
group, there may be local symptoms in addi- 
tion to the general constitutional symptoms, 
and the former may predominate. ‘The local 
symptoms often experienced are abdominal 
pain, pain in the flank, and painful micturi- 
tion. When these are accompanied by tender- 
ness and rigidity on the right side of the 
abdomen a diagnosis of acute appendicitis is 
often made. Urinary findings determine the 
correct diagnosis. In this series, none of the 
children with acute appendicitis had clumps 
of pus cells in the urine. Such findings es- 
pecially in a female child admitted to the 
hospital for acute appendicitis should war- 
rant the withholding of surgical interference 
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until the correct diagnosis is definitely es- 
tablished. 


PRIMARY PERITONITIS 

There remains to be considered among the 
inflammatory diseases the cases of primary 
peritonitis which are a source of great concern 
to the surgeon. The 1o cases in this group 
consisted of 5 that were caused by the strepto- 
coccus hemolyticus, one by the streptococcus 
non-hemolyticus, 3 by the pneumococci, and 
one in which the causative organism was not 
determined. Five of the 6 children who were 
suffering from streptococcus peritonitis were 
5 years old or younger, and 1, the only one to 
survive, was 13 years old. Four were girls 
and 2 were boys, and in one of the former the 
fallopian tubes were discharging pus. All of 
these children had infections of the respira- 
tory tract prior to the onset of abdominal 
symptoms. One child had abdominal symp- 
toms for a week prior to operation while in 
the remaining 5 the duration of symptoms 
was not longer than 2 days. 

One child, a girl of 8, in whom the infecting 
organism was not determined, recovered. 

All of the children with pneumococcus 
peritonitis were girls, 2 of whom were 6 years 
old and 1 was 4 years old. The duration of 
abdominal symptoms in all of these children 
was one day and only one patient gave a his- 
tory of a preceding respiratory tract infection. 
In this child the right fallopian tube was found 
to be cedematous. The mortality for pneumo- 
coccus peritonitis was roo per cent. 

Primary peritonitis does not present so much 
a problem of diagnosis as of treatment. All 
of the patients in this group were operated 
upon and 8 of 10 died. Some workers have 
advised waiting until the peritonitis localizes, 
others operating immediately after the diag- 
nosis is made. It seems that these children 
have a very high mortality no matter what 
course is taken. However, as we are never 
certain that acute appendicitis is not the 
cause of an existing peritonitis, a rapid diag- 
nostic laparotomy is always indicated. 


MECHANICAL DERANGEMENTS 


In the group of patients whose symptoms 
were due to mechanical disturbances there 
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were 35, and among these are included the two 
children whose conditions were wrongly diag- 
nosed as acute appendicitis but who were found 
to besuffering from torsion of the omentum and 
torsion of an ovarian cyst pedicle, respec- 
tively. In the light of the operative findings 
in the first of these patients it is seen that the 
abdominal physical signs, tenderness at and 
to the left of the umbilicus were suggestive of 
the pathological condition found. As_ for 
torsion of uterine adnexa in children, I have 
shown in an earlier paper that when signs and 
symptoms pointed to a lesion in the lower 
abdomen, particularly on the right side, there 
was a tendency to diagnose the condition as 
appendicitis.'. Twenty-two of the children 
had acute intussusception, seven  incarcer- 
ated hernias, two had intestinal obstruction 
produced by congenital anomalies of the 
gastro-intestinal tract, one boy of 13 was 
found to have intestinal obstruction pro- 
duced by a band that bound down the distal 
end of the ileum, and one child who had been 
operated upon 7 months previously camein with 
a transient attack of intestinal obstruction 
that disappeared spontaneously. The diagno- 
sis of incarcerated hernia was not difficult to 
make for in all of the children who had this 
condition there was the history that the child 
had had a reducible hernia that suddenly 
became painful and irreducible. The presence 
of a tender irreducible mass in the inguinal 
region confirmed the diagnosis. Two  chil- 
dren, both females, began to show signs of 
intestinal obstruction soon after birth and at 
the time of operation they were 2 and 4 days 
old respectively. The younger child had a 
volvulus of the sigmoid produced by a cyst 
that was suspended from the sigmoid by a 
long pedicle. This pedicle was not alone 
twisted but it was wound around a loop of the 
sigmoid. The other infant had an atresia of the 
large intestine. Intestinal obstruction in new 
born infants is in most instances due to a con- 
genital anomaly of the gastro-intestinal tract. 


INTUSSUSCEPTION 


Of all the forms of intestinal obstruction 
studied in this series of cases, acute intussus 


1Cohen. Torsion of uterine adnexa before puberty. J. Am. M. Ass., 
1923, Ixxx, 382 83. 
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ception occurred most frequently. This dis- 
ease was found in 22 patients of whom 15 were 
boys and 7 were girls. The ages varied from 
4 months to 30 months, the largest number of 
patients being found at 7 months. Only 5 of 
these children were older than 1 year. The 
duration of illness prior to admission to the 
hospital varied from 1 hour to 7 days. Ten of 
the children were admitted within 12 hours 
after the onset of symptoms and 15 were ad- 
mitted within 24 hours. 

Symptoms. The classical group of symp- 
toms in acute intussusception consists of 
abdominal pain which is sudden in onset and 
rhythmic in character, shock which is usually 
described by the mother as marked pallor, 
vomiting, and blood-stained mucus on the 
diaper. All of these symptoms need not be 
present to establish a diagnosis. Abdominal 
pain was reported as occurring in 17 patients, 
vomiting in 18, bloody mucus in 19, and sud- 
den pallor in to. In six histories no mention 
was made of shock and the occurrence of this 
symptom is undoubtedly much more _fre- 
quent. The guiding symptoms in this disease 
are rhythmic abdominal pain, varying de- 
grees of shock and blood stained mucus passed 
by rectum, all occurring suddenly in a child 
previously in good health. Vomiting may not 
be an early symptom and although constipa- 
tion is characteristic there may be one or 
more stools. One child, 20 months old who 
had an umbilical hernia and was ill for 7 days 
with symptoms of abdominal pain, vomiting 
and diarrhoea and who showed bloody mucus 
in the stools, was admitted for reduction of 
an incarcerated umbilical hernia. Laparot- 
omy revealed adherent omentum at the 
umbilicus and an ileocewecal intussusception. 

Physical signs. The usual appearance of 
the little patient with acute intussusception 
is that of a child, generally a boy under 1 year, 
pale and at times markedly so who may. be 
lying quietly, but at intervals will cry out as 
if in pain and draw up his little legs. The 
abdomen is distended and on palpation one 
can feel a sausage-shaped mass along the colon 
most often in the region of the transverse or 
descending portions. Visible peristalsis may 
be noted. [ven so short a time as 1 hour 
after the onset of symptoms, but usually sev- 
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eral hours later, bloody mucus is seen on the 
diaper or the examining finger. ‘Tenesmus is 
seen only in those cases of long duration and 
was not noted in any of the records of the 
patients in this group. A boggy mass in the 
rectum, the apex of the intussusception, is 
not felt early in the disease. Rigidity and 
tenderness may be present. Enemata are 
ineffectual although at times the first returns 
may contain fecal material. In this group of 
22 patients, an abdominal mass was palpated 
in 17. One child who had two distinct masses, 
one along the ascending colon and another in 
the region of the splenic flexure, had two 
intussusceptions one of which was ileocecal 
and the other ileo-ileal. Rectal masses were 
palpated in only two of the patients. 

Varielies of intussusception. Most of the 
intussusceptions in this series were of the 
ileocecal variety. In one child, a retrograde 
intussusception of the sigmoid extending to 
the transverse colon was found, another had 
an intussusception of a Meckel’s diverticulum 
extending through ileum and cecum, and 
another child had two intussusceptions as 
already noted. 

Deaths from intussusception. ‘There were 
5 deaths among 19 children who were oper- 
ated upon. In one child, the intussusception 
was reduced spontaneously before the child 
reached the hospital and 2 were cured by 
enemata. All deaths occurred in children who 
were sick 24 hours or longer. One child who 
died had a complicating pneumonia at the 
time of admission and developed a volvulus of 
the intestine as a postoperative complication. 
One of the children that died was ill for 5 
days. The fact that 3 out of 22 children were 
cured without operation should not encourage 
the use of non-operative methods. ‘To save 
the lives of these children the diagnosis must 
be made early and surgical treatment must be 
instituted as soon as the diagnosis is made. 
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CONCLUSIONS 

In a series of 400 patients, all children 13 
years of age and under, admitted to Lebanon 
Hospital for operation for acute abdominal 
diseases, there were two classes of patients, 
those suffering from inflammatory diseases 
and those suffering from diseases due to 
mechanical disturbances. 

Acute appendicitis is represented by the 
greatest number of cases in the first group and 
it has been demonstrated that age, duration of 
illness prior to operation, and the administra- 
tion of cathartics have a harmful effect on the 
course of the disease while previous attacks of 
acute appendicitis, contrary to general belief, 
do not seem to have an unfavorable effect on 
subsequent attacks. 

Mesenteric lymphadenitis and pyelitis are 
often differentiated with difficulty from acute 
appendicitis. In pyelitis, however, urinary 
findings determine the diagnosis. 

Primary peritonitis although represented 
by only ro patients is important because of 
its usually fatal course. All patients suffering 
from this condition should be given the 
benefit of early operation as we are never 
certain that appendicitis is not the cause. 

Acute intestinal obstruction is the most 
frequent abdominal disease in the group of 
mechanical derangements. Acute intussus- 
ception is the most frequent form of obstruc- 
tion found and next in order is obstruction due 
to incarcerated inguinal hernia. Intestinal 
obstruction in the newborn is always due to a 
congenital anomaly of the gastro-intestinal 
tract. Early diagnosis and early operation in 
acute intussusception are life saving measures. 
One should not wait for all the classical symp- 
toms and signs to determine diagnosis and 
treatment in this disease. 

I am greatly indebted to all the members of the surgical 


staffs at Lebanon Hospital for permission to use records of 
their patients. 
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ANTISEPTIC 


By VEADER LEONARD, M.D., F.A.C.S., anp WILLIAM A. FEIRER, Sc.D., BALTIMORE 


From the Department of Bacteriology, School of Hygiene and Public Health, Johns Hopkins University 


THE QUALIFICATIONS ESSENTIAL TO AN EFFEC- 
TIVE TISSUE SURFACE DISINFECTANT 

HE disinfection of tissue surfaces, such 

as skin, mucous membranes, denuded 

areas, wounds, etc., presents one of the 
most fundamental problems in surgery. In 
the course of various investigations with new 
antiseptic substances carried out in this 
laboratory during the past few years, certain 
conclusions have been drawn regarding the 
failure of most germicides in tissue surface 
disinfection, from which have been evolved 
a series of qualifications regarded as essential 
to an effective general antiseptic intended for 
use in this field. Such a substance should be 
(1) chemically stable, (2) non-toxic, (3) non- 
irritating, (4) rapidly bactericidal in high 
dilutions, (5) highly penetrating, (6) un- 
affected by organic matter. Freedom from 
stain and objectionable odor may be noted 
as highly desirable properties although they 
are not essential. 

The interest attaching to a study of the 
alkyl resorcinols as internal antiseptics, since 
one of the writers originally described the 
biological properties of this series (12, 13), has 
delayed an investigation of their possible 
application as general antiseptics, a field 
which would ordinarily have been investi- 
gated first. This group of compounds, com- 
prising the most powerful phenolic germicides 
known, has now been thoroughly studied. 
Certain information of fundamental impor- 
tance bearing on the relationship of chemical 
constitution to bactericidal activity and the 
role of certain physical properties of germi- 
cidal solutions in largely determining their 
efficiency in surface disinfection, has been 
gathered in the course of this work and will 
be discussed briefly in so far as it relates to 
the subject. 

ALKYL RESORCINOLS 

As a rule, increased toxicity and irritant 

properties go hand in hand with increased 


germicidal power. As a group, the alkyl 
resorcinols exhibit a combination of proper- 
ties which is entirely unique in that the enor- 
mous increase in germicidal power which 
accompanies each increase in the number of 
carbon atoms in the alkyl chain, from 3 to 4, 
5, and 6 (Fig. 1) is accompanied by no in- 
crease whatever in toxicity to laboratory 
animals while the irritant properties of the 
successive compounds actually becomes di- 
minished. 

Hexylresorcinol, the most powerful mem- 
ber of this series according to the United 
States Hygienic Laboratory method of meas- 
uring germicidal values, is now known to 
possess a phenol coefficient of 72 (9). Its 
structural formula (5, 10, 11) is as follows: 

OH 
\ 


CHe. CH. CHa. CH2 CHe. CHs3. 


When it is considered that this compound 
shows an increase in germicidal power over 
that of resorcinol, its mother substance, of 
over twenty thousand per cent (20,000 per 
cent) without any increase in toxicity or ir- 
ritant properties, and that the intermediate 
members of the series show regular and pro- 
portionate development of these properties 
with each increase in the weight of the alkyl 
chain, it would appear that a fundamental 
relationship between chemical constitution 
and the particular properties to be desired in 
a germicide has been definitely established for 
this type of compound. 


HEXYLRESORCINOL 


With reference to the properties of hex- 
ylresorcinol in relation to the six qualifica- 
tions enumerated above as essential to an 
effective surface disinfectant, the first three 
may be dismissed very briefly. 
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lig. 1. ‘The bactericidal power of the alkyl resorcinols 

increases in direct proportion to the sum of the atomic 

weights of the atoms in the alkyl chain. The phenol co- 

eflicients are shown opposite each compound. The level 

of the bactericidal power of phenol (unity) is shown in the 
lower left corner. 


1. Hexylresorcinol is a stable chemical 
compound. Aqueous solutions retain their 
bactericidal activity after months of standing 
at room temperature. 

2. Hexylresorcinol is non-toxic. It can be 
administered to man in large (0.6 
gram three or four times daily) for a year or 
more wifhout any untoward effect (4). It is 


doses 


by far the most powerful germicide ever 
described as a non-toxic substance. 

3. Highly bactericidal dilutions of hexyl- 
resorcinol are absolutely devoid of irritant 
properties. 
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A study of the possibilities of the alkyl 
resorcinols as tissue surface disinfectants 
originated in the observation that aqueous 
solutions of hexylresorcinol which would 
destroy all the common pathogens so quickly 
(less than 15 seconds) that the time could not 
he accurately determined, appeared to be 
entirely devoid of irritant properties. Ex- 
amination of all of the commonly used anti- 
septics and germicides indicated that their 
relative inefliciency in tissue surface disin- 
fection was due chiefly to the fact that highly 
active dilutions were almost invariably found 
to be highly irritating as well. 

A detailed investigation of the unique prop- 
erties of hexylresorcinol has now furnished a 
satisfactory explanation of the astonishing 
speed and power of its bactericidal action. 
A summary of this work necessarily involves 
a brief discussion of the mechanism of dis- 
infection by chemical means, in association 
with the physical factor known as surface 
tension. 


SURFACE TENSION IN DISINFEC- 
CHEMICAL MEANS 


THE ROLE OF 
TION BY 
Respiration, nutrition, and the excretion 
of waste products by all vegetative cells, 
bacteria included, is carried on exclusively 
by diffusion of the various substances con- 
cerned in their metabolism, through the lim- 
iting cell membrane. Only inthis manner may 
the living protoplasm contained within this 
membrane continue its existence (lig. 2A). 
The poisoning of a bacterial cell by a germi- 
cide in solution is dependent upon the diffu- 
sion of the disinfecting substance through the 
cell wall, which may or may not be destroyed 
in the process. The destruction of the proto 
plasm is now generally regarded in the light 
of a chemical reaction between it and the 
germicidal substance (Fig. 2, B and C). This 
view is based upon experimental evidence by 
a number of investigators, notably Chick 
(2), who has shown that disinfection by 
chemical means is an orderly time process 
exhibiting all of the mathematical charac 
teristics of a unimolecular reaction, such as 
the hydrolysis of proteid or cane sugar. 
Were we dealing with naked protoplasm, dis 
infection by chemical means would probably 
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lig. 2. Diffusion in vital processes and in chemical 
disinfection. S, a spherical organism; a, the cell wall; b, 
the protoplasm. In A, 7 represents the diffusion of nutri 
tive material through the cell wall; 2 represents the respira 
tory exchange and excretion of waste products by diffusion 
through the cell wall. In B is shown the diffusion of germi 


follow the laws governing all chemical reac- 
tions between reactive substances in solution. 
The situation is complicated by the fact that 
one reagent (the protoplasm) is separated 
from the other (the germicide) by a semi- 
permeable membrane (the cell wall) through 
which the latter must diffuse before the 
reaction (disinfection) can occur. It is evi 
dent, therefore that the germicide, to be ac- 
tive, must exist in solution and that any 
factor which would tend to increase the rate 
of its diffusion through the cell wall would 
increase its bactericidal efficiency. 

Now it has been observed (8) that if a sur- 
face tension reducent is added to a germicidal 
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lig. 3. The influence of surface tension on the rate of 
diffusion. The circles represent spherical organisms; the 
arrows represent molecules of germicide. The rate of 
diffusion is indicated hy the progress of the arrows from 
left to right within a given time. A shows diffusion of the 
germicide through the cell membrane in a given time. B, 
on lowering the surface tension of the solution, diffusion is 
accelerated and the organism receives a larger amount of 
germicide within the same time interval. Consequently, 
higher germicidal values are obtained for the same con- 
centration of germicide. 


























cide, g, into the bacterial cell with destruction of the cell 
membrane and escape of poisoned protoplasm. In C is 
shown the diffusion of germicide, g, into the cell without 
destruction of its limiting membrane, the death of the 
organism resulting from a chemical reaction between the 
protoplasm and germicide, represented by the shaded area. 


solution, both the velocity of disinfection 
and actual bactericidal power of that par- 
ticular dilution of the germicide may be 
markedly increased in spite of the fact that 
the substance added has no toxic action what- 
ever on the test organism. This phenomenon 
is due to an increase in the rate of diffusion of 
the germicide into the bacterial cell (1). 

As illustrated diagrammatically in Figure 3, 
a certain number of molecules of a germicide 
in solution will diffuse through the cell wall 
of the organism within a given time (Fig. 3, 
A). On the addition of a surface tension 
reducent which has no antiseptic action what 
ever, the rate of this diffusion is increased 


























T T T : T 5 
Pr + ee Ss t t 
t++++t+te+t tt + { 
rg - ¥ t } 

r + + >. 4 f + 
a rr 4 

+ + 4 t+ + ¢ ' t 

> > + + + + 

r > + + + ? ty 
++ + + t+ + + , t ; F 
+4 F¢3097 ¢ + & + 4 + 4 
+++++t++¢+t tft + 4 t + nt 

i. 4 1 1 J. 4. 4. Alien 1 4 

lig. 4. The adsorption, by bacteria, of germicides which 


reduce surface tension. The circle represents a spherical 
organism in’ suspension in a germicidal fluid. Left figure 
shows dispersion of molecules in solution of a germicide 
which does not reduce surface tension showing equal dis 
tribution of the germicide throughout the solution. Right 
ligure shows concentration of molecules of a germicide 
which itself reduces surface tension about the surface of the 
organism, by mechanical adsorption. ‘The rate of diffusion 
of the germicide into the cell is also increased under these 
circumstances. 





600 





SURGERY, GYNECOLOGY AND OBSTETRICS 








Tua Sum oF 





Atomic Warguts 





OF Tt ATOMS 1 


Tn Aen ys Conard 














Puik NO%, 


Conrricvents 














morn | 


he == 


Jo Tenvce 1k 





THe RA QUCTION 10 TYNES PAR OM. 1S INVERSE ay PAOPORTIowMN To Bacreniciank PoweR 


60 65 Fo 7 8 8 FH 














Sunrace Jenson 
oF WarTkR IY — 
1-10,000 L]aution 








J 70 


| 








“s 20 a3 











Fig. 5. The bactericidal power of the alkyl resorcinols increases in direct pro- 
portion to the weight of the alkyl chain and their power to reduce the surface 


tension of water. 


(Fig. 3, B). In an equal length of time, the 
organism is penetrated by a larger amount of 
the germicide. ‘This naturally increases the 
velocity of disinfection and therefore higher 
germicidal values are obtained with the same 
dilution of the germicide, within the time 
limits of the experiment. 

It is a well-known fact that substances 
which reduce the surface tension of their 
solvents tend to collect about any surface or 
particle which may be in contact with the 
solution. This phenomenon is known as 
mechanical adsorption and the extent to 
which a surface tension reducent in solution 
will collect about particles in suspension is 
directly proportional to its surface tension 
reducent properties. Germicides which dis- 
sociate readily in solution, such as hydro- 
chloric acid, may be electrically adsorbed by 
oppositely charged particles, with little or no 
effect on the surface tension of the solution. 
If two surface tension reducents are present 
in the same solution, the more powerful one 
will displace the weaker one from these 
surfaces. 


Bearing these fundamental physical fac- 
tors in mind, it is evident that if the germicide 
ilself is a surface tension reducent its molecules, 
which would be equally distributed through- 
out the solution in the absence of any solid 
particles in suspension in it, such as bacteria, 
would be immediately adsorbed upon the sur- 
faces of any bacteria (or other particulate 
matter) which might be added to the solution 
(Tig. 4). 

Thus, germicidal substances which reduce 
the surface tension of their solutions actually 
become concentrated at the most effective 
point, i.e., on the surface of the organism. The 
concentration of such a germicide in the 
immediate vicinity of an organism suspended 
in a solution containing the germicide in a 
dilution, for instance, of 1: 1000 will be ac- 
tually greater than 1: 1000. Add to this the 


fact that under these circumstances the rate 
of diffusion of the germicide into the bacterial 
cell is accelerated and it becomes plainly evi- 
dent that, other things being equal, a germi- 
cide which reduces surface tension will be more 
efficient than one which does not (8). 
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Hexylresorcinol is an extremely powerful 
surface tension reducent. Its activity in this 
regard is practically equivalent to chemically 
pure sodium oleate (14, 15). The relation of 
surface tension reduction by closely allied 
compounds to their actual bactericidal power 
is beautifully illustrated by the alkyl resor- 
cinols. With each increase in the weight of 
the alkyl chain in the successive compounds 
of this series up to the hexyl derivative, the 
power to decrease the surface tension of water 
is sharply and regularly increased. 

This increase is directly proportional to 
both the sum of the atomic weights of the 
atoms in the alkyl radical and to the increased 
germicidal power exhibited by each successive 
compound. This relationship is shown graphi- 
cally in Figure 5. Hexylresorcinol occu- 
pies the peak in this series. Were it not for 
the fact that a sudden decrease in water 
solubility occurs in the higher derivatives 
(heptyl, octyl, nonyl, decyl, etc.), this proc- 
ess could be extended indefinitely with the 
development of germicidal compounds of 
enormous potentialities. 

Figure 6 illustrates the surface tension 
apparatus devised by Count du Noiiy (6) 
which was employed in making all of the 
surface tension measurements reported in 
this paper. 

THE INFLUENCE OF SURFACE TENSION ON THE 
PERMEABILITY OF BACTERICIDAL SOLUTIONS 


All tissue surfaces contain numerous micro- 
scopic crevices and interstices, the depths of 
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Fig. 6. The du Noiiy surface tensiometer (6). 


which may contain large numbers of organ- 
isms. The penetration of the disinfecting 
solution into the depths of these irregularities 
in surface is absolutely essential to complete 
disinfection. Here, again, the solution of low 
surface tension possesses great advantages, 
as illustrated by many familiar phenomena. 
For instance, oils will soak readily through 
thick wooden planks and alcohol or ether will 
be immediately absorbed by closely woven 
fabrics upon the surface of which water 
remains as discrete droplets. While, as 
Frobisher (8) has indicated, certain limita- 
tions due to viscosity and capillary rise must 
be considered in interpreting any generaliza- 
tion, it may be stated that under equivalent 
conditions, the strong retaining surface film of 
the fluid of high surface tension prevents ils 
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lig. 7. Penetration by fluids of low surface tension. 
A, Microscopic irregularities in surface. B, The same sur- 
face covered by a fluid of high surface tension. The strong 
retaining surface film prevents its extension into the 


depths of angles and crevices, C, The same surface covered 
by a fluid of low surface tension. The readily extensible 
surface film allows a labile process to flow into each irregu- 
larity in surface. 
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of hexylresorcinol (1:1000) in aqueous glycerine as the 
percentage of water is increased. A, Pure water; B, pure 
glycerine; O, pure glycerine with 1:1000 hexylresorcinol; 
109, pure water with 1:1090 hexylresorcinol; to-go, per 
centage of water in each solution. Height of column in 
dicates surface tension 


exlension inlo minule crevices and interstices, 
the depths of which may be readily penetrated 
by the easily extensible surface film of the fluid 
of low surface tension (Vig. 7). 

The power and velocity of bactericidal 
action shown by high dilutions of hexyl- 
resorcinol, as well as the penetrability of these 
solutions, are closely associated with its 
marked surface tension reducent properties. 
The fact that hexylresorcinol is a powerful 
surface tension reducent, in addition to its 
inherent germicidal properties, enables it to 
meet the fourth and fifth qualifications enu- 
merated sbove. 


FACTORS DETERMINING 
SOLVENT FOR 


THE CHOICE OF A 
HENYLRESORCINOL 


The problem of finding a suitable medium 
or vehicle by which hexylresorcinol could be 





GYNECOLOGY AND OBSTETRICS 


employed as a general antiseptic without loss 
of any of its advantages, has been one of con- 
siderable difficulty, owing to its sparing solu- 
bility in water. A large number of organic 
solvents have been investigated and dis- 
carded for one reason or another. Glycerine 
was finally selected as the solvent to which 
the fewest objections could be raised. 

Surface tension measurements of glycerine 
solutions containing various concentrations 
of hexylresorcinol furnished very unexpected 
results. In spite of its power to reduce the 
surface tension of water, hexylresorcinol was 
found to reduce the surface tension of glyc- 
erine only to a comparatively slight extent. 
This objection would have ruled out glycerine 
as a solvent had it not been found that the 
presence of water in these solutions released 
the surface tension depressant properties of 
the hexylresorcinol. Investigation of this 
seemingly anomalous situation, in which the 
addition of pure water to a solution reduced 
its surface tension in direct proportion to the 
amount of water present, has yielded experi- 
mental results which offer striking proof of 
the accuracy of Frobisher’s deductions and 
the ideas expressed in this paper relative to 
the influence of surface forces in chemical 
disinfection. The details of these experi- 
ments are being published elsewhere (16). 

In a study of solutions containing various 
proportions of hexylresorcinol, glycerine, and 
water, the following requirements were sought: 

1. Sufficient hexylresorcinol present to 
insure very rapid disinfection (15 seconds) at 
body temperature not only in the original 
solution but in those dilutions which might 
result from its application to moist mucous 
membranes. 

2. Sufficient glycerine present to ensure 
perfect solution of the hexylresorcinol under 
any conditions of dilution with water. 

3. Sufficient water present in the glycerine 
to secure the lowest possible surface tension. 

4. A minimum of irritant properties. 

Without repeating the details of the experi- 
ments which led to its selection (16), the 
exact composition finally chosen as best 
meeting these four requirements was found 
to be a solution consisting of 30 percent glyc- 
crine and 70 per cent walter in which is dis- 
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solved one milligram of crystalline hexylresor- 
cinol per cubic centimeter and which possesses 
a surface tension of 37 dynes per centimeter.* 

As a matter of convenience this particular 
composition has been designated as ‘solution 
S.T. 37” and will be referred to as such in the 
remainder of this paper. 

Figure 8 illustrates the striking effect of 
increasing percentages of water on the sur- 
face tension of solutions of aqueous glycerine 
each containing 1 milligram of crystalline 
hexylresorcinol per cubic centimeter. 

In the preparations containing 80 per cent 
and go per cent of water, there is insufficient 
glycerine present to hold the hexylresorcinol 
in solution. 


THE PROPERTIES OF SOLUTION S.T. 37 


Bactericidal properties are ordinarily de- 
termined by the employment of time inter- 
vals in test tube experiments ranging from 
2'4 to 15 minutes or longer. The astonishing 
rapidity with which all of the commoner 
pathogenic test organisms were destroyed 
necessitated a reduction of these time inter- 
vals to a matter of seconds. Even under these 
circumstances the shortest time which could 
be employed with accuracy (15 seconds) was 
found to be too long, in that every type of 
test organism exposed to solution S.T. 37 for 
this period was invariably destroyed (see 
Table I). 

Such organisms as endamocba coli, ioda- 
moeba williamsi; spirochaete, such as lep- 
tospira icterohaemorrhagice and various flag- 
ellates such as trypanosoma lewisi and trich- 
omonas hominis? are instantly destroyed and 
disappear completely on contact with solution 
S.T. 37 in less than 5 seconds. 

Since any germicidal solution must suffer 
at least some dilution when applied to a 
moist surface such as a mucous membrane, 
the bactericidal activity of various dilutions 
of solution $.T. 37 was determined, employing 
staphylococcus aureus and bacillus typhosus 
as test organisms. The results are shown in 
Table II. The details of the technique are 
being published elsewhere and will not be 
repeated (16). 

1 One dyne is equivalent to a lifting force of g4) g 


, gm. 
2 We are indebted to Dr. L. B. Lange and to Mr. Conrad Bauer of the 
Department of Medical Zoology for this material. 
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Even in a dilution of 1 to to, solution 
S.T. 37 retains sufficient bactericidal power 
to destroy bacillus typhosus in less than 15 
seconds and staphylococcus aureus in less 
than 1 minute. 

This observation is of importance in clini- 
cal application in that the solution may be 
diluted to considerable bulk, for such pur- 
poses as irrigation, without destroying its 
rapid bactericidal properties. It should be 
noted, however, that the surface tension 
rises with each dilution as shown in Table II. 
This undoubtedly reduces the permeability 
of the solution to some extent but since the 
highest surface tension recorded (53 dynes 
per centimeter for the 1-10 dilution) is still 
very low, being 24 dynes per centimeter less 
than that of water, this increase in surface 
tension should not interfere very materially 
with the efficiency of the solution. 

The stability of solution S.T. 37 in the 
presence of organic matter in the form of a 
standard mixture containing 2 per cent of 
peptone and one per cent of gelatine, together 
with the bactericidal activity of various di- 
lutions tested under these circumstances is 
shown in Table III. Dilutions higher than 
that obtained on the addition of three parts 
of water were not investigated since this 
dilution is absolutely devoid of irritant proper- 
ties even when applied to the most sensitive 
mucous membranes. Its bactericidal activ- 
ity is fully retained nevertheless (15 second 
standard) under conditions (Table III) which 
largely or completely destroy the microbicidal 
power of most germicides. 

The optimum dilutions of solution S.T. 37 
for use in the disinfection of various tissue 
surfaces appears to be, within certain limits, 
a matter to be determined by the individual 
case. The solution may be used full strength 
on the skin, in fresh cuts and abrasions, on 
granulating surfaces, and in abscess cavities 
and sinuses. Et may also be employed full 
strength in topical applications in the ear, 
nose and throat, mouth, etc. 

Instillations of solution S.T. 37 diluted 
with either one or two parts of water depend- 
ing on the case, may be employed in the 
urethra and bladder and for renal pelvic 
lavage. 
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TABLE I. 


Test organisms 
Bacillus coli 
Bacillus typhosus 
Bacillus pyocyaneus 
Bacillus proteus 
Staphylococcus albus 
Staphylococcus aureus 
Bacillus diphtheri« 
Bacillus hofmanni 
Streptococcus hwemolyticus 
‘Streptococcus viridans 
Pneumococcus, Type I 
Pneumococcus, Type IV 
Micrococcus catarrhalis 
Micrococcus meningitis 
Micrococcus gonorrhoea 


Spirillum metchnikovi 
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THE VELOCITY OF BACTERICIDAL ACTION OF SOLUTION S.T. 37 


+ MEANS GROWTH; 0, STERILE 


Control 15 sec. 30 Sec. 60 sec. Culture media 
+ ° | ; fo *. | Witte peptone broth.* 
+4 ° o. | ° | Witte peptone broth.* 
{ ° >. 1 “aes | Witte peptone broth.* 
{ fe) ° ° | Witte peptone broth.* 
{ oO “% ° | Witte peptone broth.* 
{ ° ° ° . | Witte peptone broth.* 
{ ) ° | ° | Beef infusion broth. 
{ fe) ° i ° | Beef infusion broth. 7 
{ ° ° “’ | Beef infusion broth. 
{ ° ° ° | Beef infusion broth. 
t re) ° ; ° mm) | Beef infusion broth. 
{ fo) } ° ; | : ° | Beef infusion broth. 
{ | ° | - | ) | Beef infusion broth. 
| fo) ° a 0 | Beef infusion broth. 
+ | ° | o- ° | Brain infusion broth. 
4 fe) | ° - é m | Witte peptone broth. a 


*American Public Health Association Standard (15) (pH 6.6-6.8) 


TABLE IL. 


Dilutions of solution 
S. T. 37 with distilled water 


With one part water 
With two parts water 
With three parts water 
With four parts water 
With five parts water 
With six parts water 
With seven parts water 
With eight parts water 


With nine parts water 


* Surface tension in dynes per centimeter. 


TABLE III.—THE 


Dilutions of solution S.T. 37 
each containing 2 per cent pep- 
tone and f£ per cent gelatine 

Undiluted - 
Diluted with one part water 


Diluted with two parts water 


Diluted with three parts water 


* See footnote, Table LL. 


STABILITY OF 


THE VELOCITY OF BACTERICIDAL ACTION OF VARIOUS DILUTIONS OF 
SOLUTION S.T. 37. 


+ MEANS GROWTH; 0, STERILE 


Bacillus typhosust Staphylococcus aureus} 











te |— . ee, ere papel te asthe dishina 
-_ Control 15 sec. | 30 Sec. | 60 sec Control 15 sec | 30sec. 60 sec 
39.6 | + ° | fe) | : ° + | ° ° ° 
43. } ° | ot | - ° + ; | . ._ . 
45.7 { ° | ° | ° + | ° ° ° 
47. } ° | ° ; ° t | ° ° ° 

40 + ° | re) ° + | ° ° ° 
50.4 + fe) ° ii ° + ‘ z= . ° a 
7.3 { fe) ° ° ie os -/ a? ° 
on.4 + ° ° fo) + | + i - 
53-1 t ° } ° | ° + | + : + ; a ° 





t Hopkins strain. Phenol coefficient standard. t This strain previously described (7). 


SOLUTION S.T. 37 IN THE PRESENCE OF ORGANIC MATTER 


| Bacillus typhosus* Staphylococcus aureus* 
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Diluted with two volumes of water solution 
S.T. 37 may be instilled in the normal con- 
junctival sac. 

For irrigations of any tissue surface in which 
a considerable bulk of fluid is essential and 
also as wet dressings on infected wounds and 
denuded surfaces, dilutions up to 1:5 may be 
employed (see Table II). 

Clinical results with solution S.T. 37 in 
tissue surface disinfection will be reported in 
subsequent communications. 


CONCLUSIONS 


A solution containing 30 per cent of glyc- 
erine and 70 per cent of water in which is 
dissolved 1 milligram of crystalline hexyl- 
resorcinol per cubic centimeter, possesses a sur- 
face tension of 37 dynes per centimeter (solu- 
tion S.T. 37) and represents the optimum 
composition of the solutions investigated for 
the following reasons: 

1. It is stable and non-toxic. 

2. All the major types of pathogenic micro- 
organisms are destroyed in than 15 
seconds on contact with this solution. 

3. Its bactericidal power is fully retained 
(15 second standard) in dilutions which are 
absolutely devoid of irritant action on the 
most delicate tissue surfaces. 

4. Its bactericidal power is fully retained 
(15 second standard) in all dilutions likely 


less 





OIt 


to be encountered in clinical application as 
well as those found in the presence of organic 
matter. 
5. The hexylresorcinol is held in perfect 
solution in all dilutions. 
6. The surface tension of the solution is 
very low. 
7. It is water clear and odorless. 
8. It does not attack any of the heavy 
metals. 
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OF POSTOPERATIVE 
ADHESIONS! 


sy HEBERT L. JOHNSON, M.D., Boston, MAssacHusetts 


N dealing with the subject of prevention 

of peritonitis and abdominal adhesions, 

one must review the normal method of 
reaction to peritoneal inflammation. 

Deaver (1) writing upon the subject of 
adhesions, classified them into two main 
groups: corigenital and acquired. With the 
congenital we are not concerned as_ their 
origin or function has not been proven. The 
acquired adhesions are subdivided into two 
natural divisions: inflammatory and opera- 
tive. Inflammatory adhesions may be con- 
structive as well as destructive. This latter 
sub-classification is entirely in keeping with 
my own observations, the constructive ad- 
hesions representing the deposit of fibrin in 
the primary reaction against peritoneal in- 
flammation, and the destructive corresponding 
to fibrin which has become firmly organized 
into dense unabsorbable adhesions. 

Among the causes of abdominal adhesions, 
mentioned by Deaver, are collections of blood 
in the peritoneal cavity, sutures, ligatures, use 
of the cautery, exposure of the viscera, chem 
ical irritation, and infection. The prophylaxis 
offered by Deaver against this complication 
is a careful operative technique, strict asepsis, 
avoidance of trauma, and visceral exposure. 
Nothing in my method lowers this standard of 
careful operative technique. 

This same author, in referring to the early 
reaction to an inflammatory process or a be- 
ginning peritonitis, describes a serous etfusion 
containing phagocytic cells. In addition to 
this serous effusion, there is formed a fine 
layer of fibrin which covers the visceral layer 
of the peritoneum. The agglutination of the 
coils of bowel (constructive adhesions) is due 
to their being covered by this fine layer of 
fibrin. - This latter serves to protect the 
endothelium from the action of toxins and 
enables the intestinal surfaces to adhere, thus 
mechanically limiting the spread of infection. 
It also provides fine strands or ladders along 
which the phagocytes may travel on their way 


to the scene of action. This fibrinous exudate, 
in the absence of a severe peritonitis or exten- 
sive trauma, is usually absorbed before ad 
hesions have had a chance to form. The 
method of this absorption is well brought out 
by McCallum (3). 

“Many writers have recognized the power 
of certain tissues to digest themselves in vilro 
(autolysis) and have observed the neutrophile 
leucocytes produce a strong proteolytic fer- 
ment capable of digesting fibrin, gelatin, etc. 
Most of them, however, according to Wienes, 
have denied the production of a ferment of 
lymphoid cells. Opie has cleared the matter 
up very well by finding that the ferments of 
different cells required for their activity 
different reactions. He states that the poly 
morphonuclear neutrophile leucocytes and 
their ancestral granulated cells produce a 
trypsin-like ferment which acts best in an 
alkaline or neutral medium to digest proteins. 
Its action is often combated by an anti- 
enzyme which is present in the plasma of the 
blood and other body fluids. It is resistant to 
heat up to 70 or 75 degrees centigrade, and is 
therefore quite different from the complement 
of the serum which is destroyed at 55 degrees 
centigrade. When formed in great concentra- 
tion in a focal area of inflammation the 
enzyme far outstrips the neutralizing anti 
enzyme and brings about the liquefaction of 
dead tissue as in the case of an abscess. Large 
collections of fluid tend to retard its action. 

“This proteolytic ferment Opie calls leuco- 
protease. While these ferments are evidently 
used inside the cell in the case of the particles 
which have been ingested, it seems certain 
that in the formation of pus, as in the ab- 
scessed bodies, they are diffused from the 
bodies of the disintegrating leucocytes and in 
the free fluid effect the solution of the adjacent 
injured and dead tissue. This function of the 
wandering cells is of course of immediate im- 
portance in connection with their task of clean- 
ing up the injured area to prepare it for re- 


1 Read before the combined staffs of the Fifth Avenue Hospital, New York, March 2, 1927. 
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pair. While the proteases thus produced are 
active in the solution of undesirable material 
their unbridled action might be detrimental. 
As a matter of fact, it is shown by Jobling and 
Peterson that the antiferment known to be 
present in the serum and to restrict the action 
of the ferment is a recognizable chemical sub- 
stance, usually a soap or other combination 
of an unsaturated fatty acid. It is possible to 
remove or decompose this substance or to 
saturate the fatty acid with iodine and thus 
release the ferment to its full activity. The 
presence of excess of such soaps in the tubercle 
bacilli seems to be the cause of the delay of 
liquefaction of tissue brought to necrosis by 
this bacilli. It is seen from this that we are at 
the beginning of our knowledge of the ac- 
tivities of wandering cells. Other ferments 
they produce have been as yet only imper- 
fectly studied although we have evidence that 
others, such as oxydases are produced by some 
of them and there are surely more of them.” 
From the long list of previous attempts at 
prevention of abdominal adhesions by a 
foreign substance, we are justified in con- 
cluding that no one method has proven satis- 
factory. It is apparent from the known 
chemical action of some of the substances 
used, such as boric acid, sodium citrate salt 
solution, gelatin, gum, and paraffin that 
many previous writers sought to prevent 
rather than stimulate the normal reaction 
against peritoneal trauma and infection. 
Prominent among those recently contribut- 
ing to the work on this subject is a Japanese 
surgeon, Takashi Kubota (2) of the Surgical 
Department of the Imperial University, Fu 
Kuoka, Japan. His method of experimenta- 
tion was first to determine a reliable method 
of producing adhesions on the experimental 
animal. This was accomplished by rubbing 
the bowel with dry gauze until ecchymosis 
appeared and then painting with tincture of 
iodine 2 per cent, Lugol’s solution, or 5 per 
cent silver nitrate. He then used any of the 
then known methods of preventing abdominal 
adhesions. Behan recommended the use of 
5 per cent boric acid solution. Pope used 2 
per cent sodium citrate with 3 per cent hyper- 
tonic salt solution. Walker used 3 per cent 
sodium citrate with 1 per cent salt solution. 
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The end-result of experiments done by these 
methods was medium or strong adhesions. 
Vogel prescribed the use of sodium citrate, 
sodium chloride, and gum arabic solution. A 
combination of humanol and liquid fat of 
animals of the same species recommended by 
Loeffler, Hoellaender, Edin, Lindig, and 
Lachenberg gave better results than the other 
methods but still showed some adhesions. 
The gelatin acacia mixture prescribed by 
Williamson and Frank also gave medium 
adhesions. 

Having determined the unsatisfactory re- 
sults of these previous methods, Kubota 
planned a series of experiments on rabbits, 
using papain as the prevention agent. He 
used dilutions of this substance ranging from 
1:1,000, to 1:1,000,000. Anything less than 
1:1,000 produced a marked inflammatory 
reaction with resultant adhesions, and any 
dilution over 1:500,000 also resulted in 
adhesions. The dilution which gave best re- 
sults was 1:200,000. This substance was 
applied to the eroded peritoneal surface and 
the abdomen closed. Inspections were made 
at frequent intervals, ranging from 2 days to 
4 weeks. Kubota has graphically charted 
(Tables I, II, and III) the results of these 
experiments as compared with the first series 
in which previously known agents were used. 

It may be of interest at this point to speak 
of the origin and chemical properties of pa- 
pain, as taken from Thorpe’s Dictionary of 
Applied Chemistry. Papain is ‘a vegetable 
digestive ferment obtained from the unripe 
fruit of carica papaya, or the pawpaw tree, 
active in neutral and alkaline media. The 
juice, when dry, forms a powder resembling 
gum arabic. Papain is the alcoholic extract. 
Its action depends on the fact that it digests 
not only muscle fibre but connective tissue. It 
digests fibrin and albumin in neutral and 
slightly alkaline media. When injected into 
the circulation in large doses it paralyzes the 
heart. In small quantities, it appears to 
favor the multiplication of micrococci in the 
blood.” 

In January, 1925, Naumann (4), of Ger- 
many, published a paper on the _ biolog- 
ical prevention of abdominal adhesions. 
Basing his conclusions on the fact that an 
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TABLE I 


No. of days 


Rabbit Causes of adhesion gst net Adhesion Remarks 
until examination 
I Rub. and 2°; tincture iodine 24 hours 4 Slight fibrous adhesion 
Rub. and 2% tincture iodine 3 days { Slight adhesion 
3 Rub. and 2°% tincture iodine 1 week | 
¢ j »j j . Jee KS | - . . . . 
4 Rub. and 2% tincture iodine 2 week {A firm adhesion around the small and large intestine and 
5 Bubs. aud a0, tncuaee tadine k weeks ! { great omentum forming a large mass 
6 Rub. and 2% tincture iodine 6 weeks { } 
7 Rub. and Lugol solution 24 hours } Slight fibrous adhesion 
5 Rub. and Lugol solution 3 days | Slight adhesion. 
9 Rub. and Lugol solution 1 week [A firm adhesion around the small and large intestine and 
to Rub. and Lugol solution 3 weeks } great omentum forming a large mass. 
I Rub. and 5% silver nitrate 24 hours | Slight fibrous adhesion 
12 Rub. and 5% silver nitrate 1 week } Firm adhesion. 
Dogs. 1 Rub. and 2°) tincture iodine 1 week } ) 
Firm adhesion 
2 Rub. and Lugol solution 2 weeks 
Notes: The solutions were applied to rabbits at cecum, appendix and ascending colon extending for 10 centimeters 
In dogs the smallintestine was used. 
TABLE II 
. |No. of days 
Rabbits Causes of adhesion Preventive | Amount of | until | Adhe Remarks 
methods | injection | ae sion | 
| examination | 
i | iinet 
13 Rub. and 2% tincture iodine | { 5 gm | 4 days | + | Slight fibrous adhesions 
14 Rub. and Lugol solution 50 boracic acid : 5 gm. | 2 weeks | 
“ }Firm adhesions. 
1S Rub. and 2° tincture iodine J | rogm 4 weeks } 
16 Rub. and 2% tincture iodine | 2% Sodium citrate | 1ooc.cm. | 4 days t | Slight fibrous adhesions 
| | & tet 
17 Rub. and 2% tincture iodine | 3% Sodium chloride | rooc.cm. | 1 week : 
| | +Medium adhesions. 
18 Rub. and 2% tincture iodine | rooc.cm. | 3 weeks yr a 
| = — 
19 Rub. and 2% tincture iodine | 3% Sodium citrate | tooc.cm. | 2 weeks | 
| : = | +Medium adhesions. 
20 Rub. and Lugol solution 1°% Sodium chloride | 10o0c.cm. | 3 weeks t } 
| 
21 Rub. and 2% tincture iodine Sodium citrate 0.05 sc.cm. | 3 weeks t Slight adhesions. 
ol . : | : 
Rub. and 2% tincture iodine Sodium chloride 1.8 | 30c.cm. | 2 weeks ; 
—| Medium adhesions. 
23 Rub. and 2°% tincture iodine Gum arab. q. s. ad. 200.0 | 50c.cm. 3 weeks } J 
| 
| } 
24 Rub. and Lugo! solution } {| 1toc.cm. | 1 week 
} Humanol { - Slight adhesions. 
25 Rub. and 2% tincture iodine } 10 ¢c.cm | 2 weeks } J 
26 Rub. and Lugol solution 1) A { 1oc.cm. | 3 days ae . 
. >Hare-oil ‘| | Slight adhesions. 
7 Rub. and 2% tincture iodine J 20c.cm. | 4 weeks t+- |) 
28 Rub. and 5% silver nitrate } : f 5c.cm. | 3 days | 
Gum arab. and gelatin — 
29 Rub. and 2% tincture iodine > added (25% each). {| §¢.cm. 4 days + >Medium adhesions. 
Salt solution 50% a ae 
30 Rub. and Lugol solution } {| 10 c.cm. 1 week { J 
exudate-rich peritonitis often heals up without duced experimentally on the dog so-called 
adhesions and that in this recovery the peri- sterile abscesses by the injection of turpentine 
toneal tissues play the offensive rdle, he pro- oil together with a great quantity of physio- 
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TABLE III 


Kaktol 


No. of days 


‘ . ‘ ; ; he 
Rabbits Causes of adhesion solution Doses untilexam = <4 Remarks 
| ° ° SIO 
| % ination 
31 Rub. and 2°; tincture iodine 0.0001 10 ¢.cm. 8 days Slight fibrous adhesions around cacum 
| colon, and appendix 
32 Rub. and 2% tincture iodine 0.0002 |} 10¢.cm 10 days Weak adhesions in mesentery of ascending 
colon and appendix 
33 Rub. and Lugol solution 0.0004 1i0o¢c.cm 1 week 
: : + Almost no adhesion of intestines 
34 )Rub. and 2“ tincture iodine 0.0004 10¢c.cm 4 weeks 
35 Rub. and Lugol solution 1oc.cm 2 days No adhesions 
36 Rub. and 2“ tincture iodine 10 ¢.cm 2 days No adhesions of intestines; slight ad- 
hesion of mesentery 
37 Rub. and 2% tincture iodine 0.0005 10 ¢c.cm 2 weeks 
- No adhesions. 
38 Rub. and Lugol solution 1oc.cm 4 weeks J 
39 Rub. and 2% tincture iodine 0.0006 1oc.cm 10 days | 
: e No adhesions 
40 Rub. and Lugol solution 0.0008 10 ¢c.cm 4 weeks J 
1 Rub. and 2% tincture iodine 0.001 10c.cm 4 days 
42 Rub. and 2°% tincture iodine 0.001 10oc.cm 6 days No adhesion 
13 Rub. and Lugol solution 0.002 1oc.cm 11 days 
W Rub. and Lugol solution 0.002 1oc.cm 1 week Almost no adhesions 
| 
5 }Rub. and 2°% tincture iodine 0.01 roc.cm 3 day lop: . : 
15 poe . — Slight congestion and adhesion at the area 
410 Rub. and 2% tincture iodine 0.01 10 ¢.cm. 10 days of application 
ub. and 2% tincture iodine oO. OC.cr 5 di . 
7 |R ‘ 4 as —- \ Slight congestion and smelling and fibrou 
45 Rub. and 2% tincture iodine 10 c.cm | 1 week adhesion at the point of application 
19 Rub. and 2‘% tincture iodine 0.0005 20¢.cm 3 weeks 
- Almost no adhesion 
50 Rub. and 2% tincture iodine 0.001 20¢c.cm 4 days 
st Rub. and 2% tincture iodine No preventive 4 day Firm adhesion 
method used 
52 ub. ¢ 2% lineture i : 0.0 c » F 
d Rub. and 2% tincture iodine os iasaclevinas . Firm adhesions at anastomosis; no abnor- 
53 Rub. and 2°% tincture iodine 0.0005 1o¢.cm ma} adhesion around 
Dogs. 3 |Rub. and 2% tincture iodine 0.0005 1oc.cm 2 weeks 
No adhesion 
4 Rub. and Lugol solution 0.001 roc.cm 2 weeks J 
logical sodium chloride solution into the peri- transfusion, a quick abdominal cisarean 


toneal connective tissue. By this method, he 
claims to have stimulated an excessive pro- 
duction of leucoprotease which, by its pro- 
teolytic effect, digested adhesions. 

While this work may seem complicated and 
of uncertain value, it at least emphasizes the 
important effect of the digestive action of the 
proteolytic ferment protease. 

In October, 1922, I was called to see Mrs. 
M. C., aged 33, 8 months pregnant with her 
first baby. She had full placenta previa with 
a history of profuse haemorrhage increasing in 
quantity for the last 3 weeks. An alarming 
secondary anemia had developed and because 
of the refusal of the patient to submit to blood 


operation was determined upon. It occurred 
to me on opening the abdomen that it would 
be valuable to transfuse intra-abdominally 
with blood which flowed during the operation. 
This necessitated a change in the old tech- 
nique. Instead of keeping the uterus tight 
against the wound margin to prevent the 
spilling of uterine contents into the abdominal 
cavity, an effort was made to leave the blood 
in the pelvis. Much amniotic fluid was un 
avoidably mixed with it. The immediate and 
remote postoperative results were extremely 
satisfactory. 

Later, I tried this method in cases in which 
there seemed little likelihood of infection for 
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TABLE IV. 
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-ANALYSIS OF CASSAREAN SECTION, SERIES OF 53 CASES; ABDOMEN FILLED 


WITH AMNIOTIC FLUID AND BLOOD 


Primary indication for caesarean section 


Contracted pelvis 
Nephritis toxemia 
Previous extensive perineal repair 
Primary 
laparotomy 
by writer 


Placenta previa, severe hemorrhage 
> . a . . cee 
| Previous cesarean section 
| Disproportion 


Ruptured uterus 


Total* 


; Contracted pelvis 


Nephritic toxemia 
: Previous extensive perineal repair 
Re-openings } ee Hh 
| Placenta previa, severe hemorrhage 
| Previous cesarean section 
| Disproportion 
Ruptured uterus 


Total tf 


*One case showed firm adhesions between scar and omentum 
about scar, omentum, and anterior surface of uterus. 


| . 
Adhesions 








: > srative| Clinic: 
ts) ot Al seen at poe at h — itis Deaths 
ii , operation ‘ | | 
21 | None Good ° ° 
| - — — a 
4 | None Good ° | ° 
} = Se ree aee 
3 | None | Good ° | ° 
| aap iiss 
3 None 2 fair ° | ° 
1 sev. shock 
nil naan - 
2 1 moderate | Good ° ° 
| 1 extensive | 
™ ne ie 
I | None Good ° | ° 
_ a Se 
I | None Fair | ° ° 
bes a a 
35 | | ° ° 
| 
16 | 3 slight | Good ° | ° 
|13 none 
| ne nes: 2 ‘ 
° | ° ° ° | ° 
a RS Re ae 
I | None | Good ° ° 
| - — - — | - — — —_—— 
° | 0 ° | ° o 
° lo lo ° } ° 
| ° ° | 0 ° ° 
| I | None | Poor ° | ° 
18 | 


The other case showed extensive matted adhesions between parietal peritoneum 


tT wo cases showed a delicate strand of adhesions from lower border of omentum to abdominal scar. One case showed additional smal] strand to 


uterine scar. 


the purpose of noting the postoperative effect. 
This was so uniformly and exceptionally good 
that I soon adopted the method as routine in 
all cases. I have collected a series of 53 
abdominal cesarean sections done by this 
method and present them for your inspection 
in table form (Fig. 4). In 18 of these a 
second operation was performed which gave 
me a chance to inspect the remote results 
of this new technique. ‘Two cases are es- 
pecially worthy of note, inasmuch as infec- 
tion must have been present at the time of 
operation. 

In one case the uterus had ruptured 24 hours 
before I was called to operate; in the other case, 
one of disproportion, several attempts had 
been made to deliver with instruments over a 
period of 6 hours. In these cases, this newly 
adopted technique was used and the abdomen 
closed around a small cigarette drain. In both, 
the drain was removed at the end of 48 hours 
and no primary or secondary peritonitis 
developed. 


As to the origin and function of amniotic 
fluid, an extract from Williams (5) gives briefly 
the present attitude of authorities in this 
field of investigation. 

“The biochemical investigations of Polano 
show that the amniotic fluid does not contain 
certain antibodies found in the maternal 
serum, which should be present were the 
former mere transudate; while the amniotic 
fluid and maternal serum lack a staphylolysin 
which is present in the fetal urine. Conse- 
quently, he concluded since the amniotic 
fluid was derived neither from the maternal 
serum nor from the fetal urine that the only 
origin possible must be a direct secretory ac- 
tion on the part of the amniotic epithelium. 

“Tt (the amniotic fluid) also subserves an 
important function by preventing the forma- 
tion of adhesions between the fetus and the 
walls of the amniotic sac which when they 
occur often give rise to serious deformities.” 

In order to gain further knowledge of the 
immediate action of amniotic fluid on the 
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TABLE 
ON GUINEA PIGS; INTRAPERITONEAL INJEC- 
TIONS; FLUID STERILIZED BY BERKEFELD 


V.-—EFFECT OF COW AMNIOTIC FLUID 





FILTRATION 
1 Pig acta | Plastic No 
No killed Adhesions exudate change 
30 48 hrs ° x 
31 8 days ° ° x 


TABLE VI=—EFFECT OF BOILED AND UNBOILED 
HUMAN AMNIOTIC FLUID ON GUINEA PIGS; 
INTRAPERITONEAL INJECTIONS, PIGS 
KILLED AT 30 DAYS 





| | 
No. Fluid used | ond | Moder. | — Plast ic No , 
| sions | hesions| sions | &*¥date change 
: 4 ‘ Boiled i . | @ | ° ry | x : 
2 ‘ Boiled o (| ° ° © | x 
3 Unboiled ci) ° o. (| ° ° x 
1 U n boiled ° o (| ° - ° x 
5 Unboiled ° ° ° ° - | x 
TABLE VII=—SERIES CONTROL ON STUDY OF 


FORMATION OF ADHESIONS IN GUINEA PIGS; 
PARIETAL PERITONEUM AND INTESTINAL 
LOOPS MARKEDLY EXCORIATED;, NO AMNI- 
OTIC FLUID USED 


| | | 
| . | . | 
| Pig Adhesions between | | Adhesions } 

No 











: | Plastic No 
s gut and parietal between loops 
| od | - e ate | change 
| killed peritoneum of gut | xudate | chang 
16 | 6 days Many Many ° 
12° 
— _ a — 
13 | 12 days | Many dense Dense fibrous; ° 
fibrous also gutto | 
omentum | 
= ey san —— — 
14t| 20 days | Numerous dense Numerous ° 
fibrous dense 
15 | 20 days | Dense (3) Omentum to | ° 
| } 


Delicate (2) gut 


*Killed by other pigs on tenth day, and majority of viscera eaten. 
tSharp kink of bowel leading to partial obstruction 


peritoneum, I resorted to a series of experi- 
ments on guinea pigs. The actual pathological 
work was carried out by Dr. Shields Warren 
of the Department of Pathology, Harvard 
Medical School. Because of the difficulty of 
obtaining human amniotic fluid uncontam- 
inated with blood, we resorted to the use of 
cow fluid. Its effect upon the pigs was similar 
to that of the human fluid. Before using it in 
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TABLE VIII——EFFECT OF AMNIOTIC FLUID ON 
FORMATION OF ADHESIONS IN GUINEA PIGS; 
PARIETAL PERITONEUM AND INTESTINAL 
LOOPS MARKEDLY EXCORIATED; FILTERED 
STERILE BOVINE FLUID (BOILED) 


Pie Adhesions between Adhesions =| Plastic No 
No. | kinled gut and parietal | between loops | iq ° haere 
peritoneum of gut eo 8 
17 Died | Numerousfibrinous' None |- 
6th day and delicate fi 
brous bands 
20 | 12 days’ Moderate Delicate (2) ° 
18 | 15 days Moderate Omentum to ° 
gut (1) 
19 | 15 days Dense (1) None ° 
Slight (2) 
21 15 days Delicate (4) Omentum to ° 
gut (1) 
TABLE IX>--EFFECT OF AMNIOTIC FLUID ON 


FORMATION OF ADHESIONS IN GUINEA PIGS; 
PARIETAL PERITONEUM AND INTESTINAL 
LOOPS MARKEDLY EXCORIATED; FILTERED 
STERILE BOVINE FLUID (UNBOILED) 


Adhesions 


| 
. } 
| | Adhesions between | 


— | : Plastic No 
No ne, gut and parietal between loops |.) R) (io 
killed | peritoneum of gut exudate | change 
7 | 6days | Moderate | None re) 
11 | 12 days | Moderate | None ° 
8 | 20 days | Very slight | None ° 
9 | 20days | Moderate Slight adhesion ° 
| | of omentum 
| | to gut 
} 
Moderate None ° 


10 | 20 days | 


any human abdomens, Dr. Shields Warren, 
Dr. Warren Johnson, and the writer sub- 
mitted to intradermal inoculation to deter- 
mine the foreign protein reaction. This was 
negligible. The use of small quantities (20 cubic 
centimeters) in the abdomen of a small num- 
ber of patients postoperatively showed no 
local or general reaction. 

The experiments on the guinea pigs were 
divided into three general groups: first, those 
in which. boiled amniotic fluid was used; sec- 
ond, those in which filtered unboiled amniotic 
fluid was used; and third, the control group 
in which no amniotic fluid was used. In 
addition to these experiments, minor experi- 
ments were performed to demonstrate: first, 
the presence or absence of complement; second 
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its value as a culture medium; third, its effect 
on human blood cells; and fourth, its injection 
intradermally to determine its foreign protein 
reaction. The results of the first three groups 
are best shown in table form (Tables V, VI, 
VIT, VIII, and TX). 

The results in the others showed first, 
amniotic fluid possesses a complement reaction 
equivalent to that of spinal fluid or '% of that 
contained in normal pig serum; second, amni- 
otic fluid unmixed with other substances shows 
a moderate growth in response to inoculation 
with streptococcus and pneumococcus; third, 
amniotic fluid mixed with equal quantities of 
human blood showed slight crenation of red 
blood cells after one hour, and slight hamoly- 
sis at the end of 24 hours; fourth, the fluid in- 
jected intradermally in three human subjects, 
at the end of 24 hours showed a slight reaction 
and at the end of 48 hours had largely dis- 
appeared. At the end of 96 hours, there was 
nothing visible. 

In the experiments conducted to determine 
the action of amniotic fluid on the formation 
of adhesions, I feel that our zeal in securing 
firm adhesions led us to be excessive in our 
technique. The method used for the produc- 
tion of adhesions was as follows: the abdomen 
of the pig was shaved, the animal was an- 
wsthetized with ether and an incision made in 
the midline through the linea alba 2 centi 
meters in extent, beginning at a point about 
1 centimeter below the ensiform cartilage. 
A number of loops of bowel, from 8 to to, 
were exposed through the wound and rubbed 
briskly with sterile gauze until there was 
oozing of blood from their surfaces. These 
loops were left exposed for a period of about 
5 minutes. During this time the abdominal 
wall was lifted up and the parietal peritoneum 
scraped thoroughly with a knife blade held 
at a right angle over an area centering at the 
incision about 4 centimeters in diameter. A 
considerable amount of red pulp on the knife 
bore evidence to the efficacy of this method in 
eroding the peritoneum. The abdomen was 


then sewed up with a continuous silk suture 
including muscle and peritoneum and with 
interrupted catgut sutures in the skin. The 
incision was then completely sealed over with 
collodion. 
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In the control pigs, nothing further was done. 
In the first series of pigs, 15 cubic centimeters 
of sterile Berkefeld filtered bovine amniotic 
fluid was injected into the peritoneal cavity at 
a point in the flank about 2'% centimeters 
from the line of incision. In the other series, 
the same procedure was followed substituting 
boiled amniotic fluid for the filtered sterile 
fluid. 

When one considers the extreme erosion of 
the parietal peritoneum about the wound 
and the fact that the guinea pig’s normal 
position following operation would bring the 
eroded gut in firm and constant contact with 
this surface, it is not to be wondered at that a 
certain number of adhesions were noted in 
every case at this point. It may also be 
noted that these adhesions occurred in the 
most pendent portion of the abdominal cavity. 
This would tend to rule out somewhat the 
theory that this fluid is effective by its 
mechanical presence. Fair conclusions in 
this series of experiments can be drawn only 
from the number and extent of the adhesions 
present between the loops of gut and the omen- 
tum, as indicated in the tables. 

In considering the method of action of this 
fluid in preventing postoperative peritonitis 
and abdominal adhesions, it is apparent from 
the pig experiments that its presence within 
the peritoneal cavity has the effect of im- 
mediately stimulating the laying down of a 
thin layer of fibrin on the peritoneal surface 
and the production of a moderate leucocyto- 
sis. The fibrin serves as a protection against 
the absorption of toxins and the spread of 
infection. The action of the leucocytes is to 
attack infection and produce the proteolytic 
ferment protease which results in the resolu- 
tion of the protective layer of fibrin after need 
for its existence has passed and before it 
has become organized into firm connective 
tissue. 

The action of the fluid is an exact imita 
tion of the primary reaction of nature to 
peritoneal inflammation in the case of in- 
fection or trauma. The advantage is that 
this reaction is produced immediately, before 
any possible infective agent has had a chance 
to pass the stage of incubation and attack the 
peritoneum in force. Whether the action of 
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this foreign substance is due to its chemical 
constituents or the presence of an enzyme 
or a combination of both is yet to be deter- 
mined. 

In favor of the chemical action is the follow- 
ing paragraph taken from McCallum (3): 
‘“‘Many ideas have been expressed as to the 
reason for the passage of the leucocytes 
through the wall, but it seems that the weight 
of evidence is in favor of their active penetra- 
tion between the cells in response to the 
attraction of some diffusible soluble substance 
which is either the injurious agent itself or 
produced by its destructive action on the 
cells of the tissue. It is so evident that dead 
tissue killed by any mechanical means or by 
being deprived of its blood supply, as in the 
case of an infarction, can act in this way to 
attract the leucocytes, that in every case it 
must play a part. Experimentally it has been 
shown that extracts of dead cells are positively 
chemiotactic. Nevertheless, the leucocytes 
appear in so much greater number when 
bacteria or some chemical irritant causes the 
inflammation that unquestionably these poi- 
sonous substances themselves have a powerful 
influence.” 

Supporting the enzyme theory, we have the 
fact that one of the chief functions of am- 
niotic fluid is the prevention of adhesions 
between the amniotic membrane and the 
fetus; also the fact that in the experiments on 
laboratory animals, the boiled fluid did not 
produce as good results as the unboiled fluid 
sterilized by passing through the Berkefeld 
filter. 

In using this fluid in the human abdomen, 
the same method of sterilization is used as in 
the laboratory. Whether subsequent experi- 
ments in which concentrated, desiccated, or 
chemically altered amniotic fluid is used will 
prove this altered fluid of greater benefit in the 
prevention of postoperative peritonitis and 
abdominal adhesions will be determined by 
further experimentation and reported upon in 
a supplementary paper. 


SUMMARY 

1. Amniotic fluid is a logical substance to 
employ for the prevention of adhesions since 
one of its chief functions in its natural location 
is the prevention of adhesions between the 
amniotic sac and the fetus. 

2. This fluid sterilized by the Berkefeld 
filter method is safe to use postoperatively in 
the abdominal cavity. 

3. Its action in the peritoneal cavity is the 
immediate production of a protective layer of 
fibrin on the peritoneal surfaces and a moder- 
ate local leucocytosis followed later by com- 
plete resolution of the fibrinous deposit leaving 
no permanent injury to the serous surface. 

4. Its method of preventing peritonitis is 
its quick effect in setting up a fibrinous wall 
of defense together with the stimulation of a 
moderate local leucocytosis. Its apparent 
method of preventing adhesions is by stim- 
ulating rapid resolution of the plastic exudate 
through the action of proteolytic ferments 
which in turn are due to the local leucocytosis. 

5. Laboratory and clinical observations 
have proven beyond any reasonable doubt 
that the presence of this fluid postoperatively 
in the abdominal cavity exercises a distinct 
beneficial effect against the development of 
peritonitis and the formation of adhesions 
without deleterious effect. 

6. The subject matter of this paper covers 
clinical and laboratory observations far too 
small in scope to act as a basis for final con- 
clusion but large enough to justify a prelim- 
inary report on the work in hand. To this 
extent only is this paper offered as a scientific 
contribution. 
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ACUTE APPENDICITIS COMPLICATING PREGNANCY, LABOR, AND 


THE 


PUERPERIUM 


By ROBERT A. WILSON, M.D., Brookiyn 


From the Department of Obstetrics of the Methodist Episcopal Hospital, Brooklyn, N. Y. 


HE writer will first report ten cases of 

pregnancy complicated by appendi- 

citis, treated in the obstetrical and 
surgical services of the Methodist Episcopal 
Hospital since 1915. Following this the fre- 
quency, etiology, symptomatology, diagnosis, 
and prognosis will be taken up in order and 
the paper concluded by a detailed survey of 
the question of treatment. 

Very few cases of acute appendicitis occur- 
ring in the last dimester of pregnaincy have 
been reported. DeLee has reported four, 
Wallace one, and Grattan one. To these I 
add my case (Case 10). 


Case 1. M. S., age 22, white, iii-para, was 
admitted to the Methodist Episcopal Hospital 
November 18, 1922. (Service of Dr. T. B. Spence.) 
At the time of admittance this patient was 7 months 
pregnant. Her history showed that for several 
years she had suffered from intermittent attacks of 
lower abdominal pain, digestive disturbances and 
vomiting. Her entry in the hospital was occasioned 
by a sudden attack of pain in the lower abdomen, 
nausea, repeated vomiting, and a slight chill. 
Abdominal palpation revealed typical signs of acute 
appendicitis. The leucocyte count was slightly 
increased and the urine negative. A prompt opera- 
tion within 12 hours of the onset of pain was per- 
formed. The appendix was found acutely inflamed 
but not ruptured. After appendectomy with in- 
version of the stump, the abdomen was closed 
without drainage. Convalescence was uninter- 
rupted and although uterine contractions occurred, 
they were easily controlled by morphine and the 
gestation progressed to term. 

Case 2. E. D., age 34, white, ii-para, entered the 
Methodist Episcopal Hospital December 21, 1922. 
(Service of Dr. R. A. Wilson.) This patient’s history 
showed that an acute attack of appendicitis had 
occurred 4 years before admission to the hospital and 
had spontaneously subsided. There had been no 
trouble in the interval. When 2 months pregnant, 
severe abdominal pain with nausea and repeated 
vomiting occurred. The diagnosis was not difficult, 
typical signs of appendicitis being present. The 
leucocyte count was 20,000 with a polymorpho- 
nuclear ratio of 80 per cent. The urine findings 
were negative. In less than 8 hours from the com- 
mencement of the attack, the abdomen was opened 
by means of a right rectus incision. Appendectomy 


and inversion of the stump were performed for an 
acute suppurative condition without rupture and 
the wound closed without drainage. An uneventful 
recovery followed, and the pregnancy went to term. 

CASE 3. M. W., age 20, white, i-para, entered the 
Methodist Episcopal Hospital June 8, 1924. (Service 
of Dr. G. H. Davis.) In this case there was a history 
of severe digestive disturbances for many years, 
but no pain. When 64 months pregnant, an at- 
tack of abdominal cramp-like pain developed sud- 
denly, accompanied by nausea and repeated vom- 
iting. She was treated at home for 3 days by the 
family physician who believed the trouble to be 
salpingitis, but as she became progressively worse 
and vomited incessantly she was then sent to the 
hospital. The blood count at this time showed 
24,000 leucocytes with 90 per cent polymorpho- 
nuclears. A diagnosis of appendicitis was made and 
immediate operation advised. A right rectus in- 
cision was used and a gangrenous and perforated 
appendix removed. A widespread peritonitis existed. 
A rubber tube to the pelvis and a cigarette drain 
to the abscess site were used for drainage. The 
patient’s condtion became progressively worse and 
she died 5 days later, despite every effort to save 
her life. Uterine contractions did not occur at any 
time. 

CasE 4. S. D., age 22, white, ii-para, entered the 
Methodist Episcopal Hospital October 11, 1924. 
(Service of Dr. Russell S. Fowler.) Her history 
disclosed that she had suffered from a great deal of 
“stomach trouble” for many years, with occasional 
attacks of abdominal pain, the latter having been 
diagnosed upon two occasions as appendicitis. 
When 4 months pregnant, another attack occurred 
much more severe than any previously experienced 
and well localized in the right lower quadrant. 
The blood count remained normal, but because of 
the physical signs immediate operation was per- 
formed about 12 hours from the commencement of 
the attack. A McBurney incision was used and an 
acutely inflamed appendix found, but rupture had 
not yet taken place. The organ was removed and 
the stump inverted. An uneventful recovery 
followed, the pregnancy remaining undisturbed. 

Case 5. D. G., age 29, white, i-para, entered the 
Methodist Episcopal Hospital September 6, 1925. 
(Service of Dr. G. H. Davis.) In this instance the 
history was entirely negative and the attack ap- 
parently a primary one. When 3 months pregnant 
severe sudden abdominal pain occurred, rapidly 
localizing in the right lower quadrant. She vomited 
several times. The blood count was normal, the 
physical signs were typical and operation was per- 
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formed at once, although about 30 hours had 
elapsed since the commencement of the attack. 
The incision was made through the right rectus 
muscle and a localized peritonitis indicated that 
perforation was present. After the removal of a 
ruptured appendix, drainage was secured by the 
use of a split rubber tube to the infected site. 
Despite the use of large doses of morphine, the 
patient miscarried 5 days later. Following this her 
convalescence was uneventful and she made a 
perfect recovery. 

CASE 6. J. P., age 21, white, ii-para, entered the 
Methodist Episcopal Hospital April 11, 1924. 
(Service of Dr. R. M. Beach.) Her history dis- 
closed considerable gastric distress for years, with 
occasional vague right sided pain. A sudden 
attack of lower abdominal cramps with two spells of 
vomiting caused her to enter the hospital. After a 
careful examination, a tentative diagnosis of right 
ectopic gestation was made because of the pelvic 
findings and a suggestive history. The possibility 
of appendicitis was also borne in mind, however. 
Leucocytes were 11,000, polymorphonuclears 78 
per cent, and the red count normal. Operation by 
means of a mid-line incision within 20 hours of the 
onset of the pain, revealed a gangrenous perforated 
appendix with considerable peritonitis. In the 
uterus was a pregnancy of about 6 weeks’ duration. 
Appendectomy was performed and drainage in- 
stituted by means of a rubber tube to the pelvis 
and a cigarette drain to the infected area. An 
excellent recovery ensued with no disturbance of 
the pregnancy. 

CasE 7. F. H., age 28, white, i-para, entered the 
Methodist Episcopal Hospital December 16, 1924. 
(Service of Dr. O. P. Humpstone.) At the time of 
entry she was three and a half months pregnant 
with a history of many attacks of abdominal pain, 
nausea, and vomiting, for the last 2 years, repeated- 
ly diagnosed as appendicitis. From the beginning 
of this pregnancy, these had become more frequent 
and severe. The appendix was removed through a 
right rectus incision and found to be kinked, thick- 
ened, and injected. No disturbance of the ovum 
followed, her symptoms were immediately relieved 
and they have not. since returned. 

Case 8. E.H., age 32, white, iii-para, entered the 
Methodist Episcopal Hospital March 27, 1925. 
(Service of Dr. T. B. Spence.) This patient had a 
definite history of chronic appendicitis for the 
last 4 years, with constant pain and frequent 
nausea and vomiting. The symptoms had become 
much worse during the pregnancy which was of 3 
months’ duration. The removal of a diseased 
appendix was followed by an uneventful con- 
valescence and complete relief of symptoms. 

CASE 9. V. S., age 23, white, ii-para, entered the 
Methodist Episcopal Hospital December 12, 1926. 
(Service of Dr. R. A. Wilson.) For the last year 
frequent attacks of low grade appendicitis had 
occurred at irregular intervals, becoming more 
frequent and severe during her pregnancy which 
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was near the end of the fifth month. The appendix 
was removed by means of a right rectus incision 
and found to be retrocecal, kinked and clubbed. 
An excellent recovery followed with a total absence 
of uterine contractions. 

An analysis of the nine cases just reported 
reveals certain points of interest, namely: 

1. In the six acute cases only one of the 
attacks was primary. In all the others a 
history of a pathological appendix was 
obtainable. 

2. Pregnancy had an injurious effect in 
the 8 cases in which a diseased appendix 
existed. Marked exacerbation of symptoms 
occurred. 

3. In the presence of a pregnancy, per- 
foration and peritonitis appeared rapidly. 
Prompt diagnosis and operation gave the 
best results. 

4. Of the three perforated cases, one died. 
If operated upon before perforation, however, 
recovery was rapid and without complication. 

5. Only 1 case miscarried despite the fact 
that 3 of them required drainage. 

6. The last 3 cases show operation per- 
formed largely as a prophylactic measure, 
with excellent results and no disturbance of 
the fetus. 

Case 10 is reported in detail because of its 
rarity, the difficult diagnostic problem it 
presented and the method of treatment 
which was followed. 

Case 10. N. L., age 26, white, i-para, consulted 
the writer March 15, 1925, when 3 months pregnant. 
Her history was negative with one important 
exception. In 1923, she had had a sudden attack of 
right sided pain and severe nausea, which had been 
diagnosed by her family physician and a surgical 
consultant as pyelitis. In view of later events, 
however, this diagnosis might well be doubted and 
careful questioning made it appear most probable 
that the attack was appendicitis. She had made a 
good recovery, however, without further symptoms. 
When first seen in the office the patient was in 
excellent health, her physical examination being 
entirely negative, the uterus in good position and 
about the size of a 3 months’ pregnancy; blood 
pressure 110—65; urine negative. She was also 
examined on several occasions afterward and no 
pathological condition found. 

On August 24, 1925, her pregnancy being then of 
about 8% months’ duration, an urgent call was 
received to see her at home. She was found in bed, 
evidently in great pain and having hard, regular, 
contractions of the uterus. As labor appeared to be 
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in progress, 4 grain of morphine was administered 
and immediate removal to the hospital advised. 
She was admitted to the Methodist Episcopal 
Hospital August 24, 1925, at 5.00 p. m. and until 
operation was finally performed presented a problem 
of great interest. 

Examination upon admittance showed her to be 
having painful uterine contractions every 2 minutes. 
There was some tenderness over the entire abdomen 
most marked in the right lower quadrant. No fetal 
heart could be heard. Vaginal examination dis- 
closed a softened and somewhat thinned out cervix, 
but no dilatation. A blood count at this time showed 
20,000 leucocytes with 87 per cent polymorpho 
nuclears. In view of the previous history, a diag- 
nosis of pyelitis with premature labor was made and 
suitable treatment instituted. A catheterized urine 
examination made a few hours later proved to be 
entirely negative and the diagnosis became question 
able. 

The next morning her general condition was 
worse, the pain more severe, but uterine contractions 
had stopped. The uterus was now definitely tense 
and quite tender. A surgical consultant after a 
careful survey stated that he could not make a 
definite diagnosis, but in view of the blood count 
and the negative urine findings considered ap- 
pendicitis a strong probability. 

An obstetrical consultant about the same time, 
however, made a probable diagnosis of accidental 
hemorrhage of the concealed variety, basing this 
diagnosis on the generalized tenderness of the 
uterus, its increased tension, and the absence of a 
fetal heart. 

The patient was now very pale with a red cell 
count of 3,000,000, hemoglobin 65 per cent. The 
surgical consultant again examined the case and stated 
that in view of the marked uterine tension, tender 
ness, and apparent fetal death, with a definite 
anemia, intra-uterine difficulty was the most prob- 
able diagnosis. 

In the next few hours additional laboratory work 
was done, which resulted in the definite ruling out 
of pyelitis and made the diagnosis rest between 
accidental haemorrhage and acute-appendicitis. 

A third consultant was now called in. After a 
most careful examination and consideration of all 
the facts he expressed the following opinion: ‘While 
many of the signs are not clear, I consider this a 
case of accidental hemorrhage. Appendicitis cannot, 
however, be ruled out definitely until the abdomen 
is opened. I advise immediate exploration.” 

As the patient’s condition was growing worse 
she was prepared for operation, which was performed 
during the evening of her second day in the hospital. 
During this time no nausea or vomiting had been 
present. 

Operation. An ample right rectus incision was 
used. The uterus was a little mottled in appearance, 
but clearly did not contain much if any free blood. 
It was protected with lap sponges and the region 
of the appendix carefully approached. Some flakes 
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of fibrin and marked congestion and oedema were 
noticed. Exploration went no further for the time 
being. The uterus was quickly emptied, through 
the classical incision and a living baby extracted, 
which appeared toxic, however, was difficult to 
resuscitate and died a few hours later. The incision 
was closed in three layers by continuous sutures. 
With the uterine wound well protected, the ap- 
pendicular region was again approached and a 
pool of foul yellow pus welled forth. A long thick, 
gangrenous appendix with a large perforation at its 
base was next brought into view. It was removed 
and the stump purse-stringed with some difficulty 
because of the extensive oedema of the caecum. 
A split rubber tube to the pelvis and a cigarette 
drain to the abscess site were used for drainage 
and the abdomen closed. 

A severe lower abdominal peritonitis developed, 
and for the next 4 days her condition was serious, 
but on the fifth day a decided improvement took 
place. After this her convalescence was satisfactory, 
the cigarette drain being removed on the tenth day 
and the tube progressively shortened and finally 
removed on the twenty-second day. Thirty-five 
days following operation she left the hospital with 
the wound completely healed. The lochia was at all 
times normal in quantity and character and appar- 
ently no infection of the uterine wound occurred. 
Since operation she has enjoyed excellent health 
and at this date (January 1, 1927) is pregnant 
again, being now in her sixth month. 

In considering the appendix in women, we 
would do well to remember that in many 
patients it is a pelvic organ, often in close 
proximity to the right adnexa and therefore 
easily involved if pelvic pathology exists. 
The appendiculo-ovarian ligament contains 
lymphatics draining from the right adnexa 
and also in many cases a small branch of the 
ovarian artery (appendiculo-ovarian). A de- 
cidual reaction in the appendix has been 
observed, and recently certain writers have 
reported the presence of .endometrial im- 
plants. We can thus readily see that it can 
be damaged by pelvic pathology, or itself 
involve the pelvic organs. 

Let us attempt to visualize what is occur- 
ring in the abdomen during pregnancy. As the 
uterus progressively enlarges, it presses upon 
the caecum and along with the appendix it is 
pushed upward and to the right. The omen- 
tum is also carried into the upper abdomen 
and cannot easily return. Sudden inflam- 
mation occurring during this time does not 
have the aid of the omentum or intestines to 
help in the localization of the process and the 
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uterus frequently becomes one of the limiting 
organs, but at the risk of being itself intimate- 
ly involved. It is only by a realization of 
these factors and of the pathological changes 
next to be discussed that the rationale for the 
treatment of acute attacks of appendicitis 
occurring in the last trimester of pregnancy 
can be understood and defended if necessary. 

As the pregnancy progresses, the caecum and 
appendix are subject to increasing pressure, if 
free, and marked tractionif adhesions are pres- 
ent, so that existing kinks are made worse and 
bands further tightened. It is thus easy to 
see how intestinal emptying is interfered with 
and old lesions irritated and activated. 

If an attack should occur particularly in 
the late months, it is likely to be rapid and 
virulent in its course. The congestion and 
numerous large vessels present probably 
largely explain this, so that only a compara- 
tively short time elapses before perforation 
occurs in the great majority of cases. Locali- 
zation of the process is poor or does not take 
place at all. There is no omentum and little 
if any small intestine to wall off the inflam- 
mation and the lateral uterine wall is directly 
involved. A marked reaction occurs resulting 
in an injected and sometimes cedematous 
metritis. Contractions of the uterus follow in 
nearly all cases and markedly aggravate the 
inflammation and aid the spreading of pus, 
which easily finds its way to the upper ab- 
domen. 

When an abscess is present, the uterus is 
often part of its limiting wall and a sudden 
emptying of the uterine contents is likely to 
tear open the abscess and allow the pus to 
flow freely where it will. A few cases have 
been reported in which an appendicular 
abscess has burrowed and ruptured into the 
uterus, vagina, bladder, or rectum. In most 
cases, however, the tendency to spread is in 
the direction of the upper abdomen. 

So that it can be stated that the problem 
is more difficult and complex than that en- 
countered in the non-pregnant woman. 


FREQUENCY 
Primary acute appendicitis does not occur 
more frequently in the pregnant than in the 
non-pregnant woman and the cases reported 


of this type are few. Case 5 does fall in this 
classification. There is no doubt, however, 
that pregnancy reacts unfavorably if the 
appendix has been the seat of previous 
trouble and aggravates the condition to a 
marked extent. Women in the early months 
of pregnancy often complain of such a 
number and variety of troubles that there is 
a general tendency to gloss over and ignore 
many of them. It is now becoming realized 
that many of the digestive symptoms and 
much of the abdominal pain and discomfort 
are undoubtedly due to the appendix. 

Findley, in 1912, reported 15 cases of 
appendicitis complicating pregnancy in which 
14 had suffered from previous attacks. He 
further stated that at least 70 per cent of 
those women who have had appendicitis 
prior to gestation will suffer more or less 
from this cause during a subsequent preg 
nancy. Felkner some time ago made a 
report concerning observations on 3,800 
cases of pregnancy. He stated that a return of 
appendicitis was observed to take place in all 
the cases in which it was previously known 
to have existed, with but one exception. 
It can be safely stated that pregnancy and a 
previously diseased appendix are not com- 
patible. 

This complication occurs most frequently 
between the third and sixth months, less 
frequently in the first three and only rarely 
in the last trimester. Donahue definitely 
states that 80 per cent of all cases occur in 
the first 6 months. 

In considering the puerperium, we find 
that no figures are available. It is easy to 
understand however, how often this condition 
might be present and yet be overlooked. It 
would be well to bear in mind that not all 
temperature, pain, tenderness, and rigidity 
at this time are due to puerperal infection. 
The appendix should be investigated as well 
as our attention directed to the possibility 
of other disease, such as degenerating fibroids, 
a twisted ovarian cyst, etc. 

It occurs with equal frequency at all ages 
during the childbearing period. It is found 
in multiple as well as single pregnancies, 
also with extra-uterine as well as intrauter- 
ine gestations. While accurate figures are 
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difficult to obtain, the best available show 
that of all women having acute appendicitis, 
about 2 per cent of them are pregnant. 


ETIOLOGY 


Attacks of primary acute inflammation 
during pregnancy are occasionally seen, but 
they are certainly not more frequent than at 
any other time or condition of life. If a 
careful history is taken, practically every 
case will present evidence of previous trouble 
in the appendix with a resulting exacerbation 
if a pregnancy supervenes. 

The organisms usually encountered are the 
streptococcus, staphlococcus, colon bacillus 
and sometimes the Welch bacillus. They 


play the same part here as in appendicitis. 


at other times. - 

All pathological types are found, the most 
frequent being the catarrhal, suppurative, 
ulcerative, gangrenous, and perforative. The 
latter is at once followed by peritonitis and 
other complications. 


SYMPTOMATOLOGY 

The symptoms of appendicitis are so well 
known that little time will be devoted to 
them. It would be well to point out however, 
that, while quite typical in early pregnancy, 
they are likely to be obscure, misleading, or 
masked in the later months. Abdominal 
pain, nausea, vomiting and a late rise in 
temperature occur as might be expected and 
sometimes a marked irritability of the 
bladder and rectum is present. The symptoms 
are those we associate with appendicitis, 
but often atypical and difficult to elicit and 
interpret. 


DIAGNOSIS 


As a rule diagnosis is easy in the early 
months but becomes increasingly difficult 
as term approaches. In the last few months 
it is always troublesome, is practically im- 
possible during labor, and is also likely to be 
difficult in the puerperium. 

A rather common mistake is to confuse 
an early right-sided ectopic gestation with 
appendicitis, or vice-versa. This occurred in 
Case 6. Happily as operation is usually 
required in either case, the consequences are 
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not likely to be serious, if the procedure is 
not too long delayed. 

Another mistake at any period of gestation 
is to consider the attack one of pyelitis. 
The result may be disastrous. The opposite 
mistake with the removal of a normal ap- 
pendix is certainly the preferable of the 
two. 

A most confusing factor will now be 
mentioned. Soon after the onset of an 
attack, the sensitive uterus frequently re- 
sponds to the irritation produced by neighbor- 
ing inflammation, by commencing to con- 
tract. The result of these contractions is to 
cause the attendant to consider the patient in 
labor and much valuable time may be lost 
before it- becomes evident that all is not well. 
Even vomiting and a rise of temperature may 
not appear particularly significant at this 
time. This largely explains why an attack 
commencing during labor is practically never 
recognized. 

In attempting to make a diagnosis, every 
aid should be employed and of these the 
most important is a history of previous at- 
tacks. In view of the rarity of primary 
acute appendicitis during pregnancy, this 
cannot be emphasized too strongly. If we 
then consider carefully the symptoms, also 
whatever physical signs are present, and 
supplement this by a pelvic touch and urine 
examination, we have done about all that is 
possible. 

Much of the aid usually obtained from a 
blood count is unavailable because of the 
leucocytosis which normally exists during 
pregnancy. If the count is well above 12,000, 
however, and the polymorphonuclear ratio 
is markedly increased, we have something of 
definite diagnostic value. 

The last important point is to exclude as 
far as possible other sources of trouble. 

The following conditions are the ones 
most frequently to be considered in making 
a differential diagnosis: (1) gall-bladder 
disease, (2) right-sided ectopic pregnancy, 
(3) right-sided pyelitis or renal colic, (4) 
ovarian cyst with a twisted pedicle, (5) 
degenerating fibroid tumors, (6) intestinal 
obstruction; and more rarely, (7) divertic- 
ulitis and (8) mesenteric thrombosis. 
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PROGNOSIS 

Acute appendicitis has a higher morbidity 
and a greater mortality in the presence of a 
pregnancy than at other times, the prognosis 
largely depending on the rapidity with which 
a diagnosis is made and operation performed. 
As Babler has so aptly stated, ‘The mortality 
of appendicitis complicating pregnancy is the 
mortality of delay.” The mortality at any 
period of pregnancy is practically nil if 
operation is performed upon an unruptured 
appendix, but, once perforation has taken 
place, it is about 4o per cent for the first 6 
months and in the neighborhood of 60 per 
cent for the last 3. If abortion should occur, 
the rate will be at least 10 per cent higher 
in each instance. Fairbairn quoted a series of 
74 perforated cases, with 50 deaths, under 
various methods of treatment. Schmidt re- 
ported 486 perforated cases with a mortality 
rate of 50 percent. So that we are undoubted- 
ly dealing with one of the most dangerous 
complications of pregnancy. 

When we consider the fetus it is evident 
that if an early operation is done, abortion 
will seldom take place. In the g cases pre- 
viously reported this occurred in only one 
instance, and Myers sometime ago also 
reported 17 cases without disturbance of the 
ovum. Other writers have reported numer- 
ous similar instances. Once perforation is 
present, however, about 40 per cent of the 
pregnancies in the first 6 months will be 
lost, and the outlook is much darker in the 
last trimester. Perforation during the latter 
period will give a premature labor ratio of 
at least go per cent, only a rare case going to 
term if the mother is fortunate enough to 
survive. The writer believes that this last 
point is important to bear in mind, for he 
bases the treatment of these late perfor- 
ated cases very largely on the fact that the 
woman will miscarry if the child is left in 
the uterus. 


PROPHYLAXIS 


Before taking up the most interesting 
phase of this subject, namely treatment, let 
us stop for a moment to consider if anything 
can be done to prevent the occurrence of 
this serious complication of pregnancy. It is 
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with this in mind that the following recom- 
mendations are made: 

1. The routine removal of the appendix, 
even when it appears normal, should be done 
during laparotomies performed for other 
conditions, whenever it is safe and practical 
to do so. 

2. If a married woman has a diseased 
appendix, the offending organ should be 
removed before she becomes pregnant. 

3. A pregnant woman with a history of 
previous trouble in the appendix should have 
appendectomy performed at the first appear- 
ance of symptomatology. The attending 
obstetrician during this period of observation 
should be ever on his guard in expectation of 
an acute attack. 


TREATMENT 


Although the treatment is always surgical, 
it differs markedly during various periods of 
gestation, so that it is best to consider each 
of these periods separately. 

Treatment during the first six months. The 
operative procedure here does not differ 
essentially from that employed when a preg- 
nancy is not present, as the uterus is not yet 
of sufficient size to interfere with access and 
drainage. Careful handling of the uterus is 
necessary and the modern tendency to avoid 
drainage whenever possible is highly desirable. 
Following operation, the patient should be 
deeply morphinized for several days. A right 
rectus incision gives good access, and the 
appendix should always be removed if prac- 
ticable. If the condition of the patient is 
poor, drainage of an abscess if present may 
be all that can be done at the time, and, in 
such an instance, a secondary operation for 
the removal of the appendix may be neces- 
sary later. This should be postponed until 
considerable time has elapsed following de- 
livery unless marked symptoms compel earlier 
intervention. 

Treatment during the seventh month. At 
this period the conditions encountered deter- 
mine the treatment to be used, and the 
judgment of the operator is all important. 
The size of the uterus, the position and 
accessibility of the appendix, the amount of 
pathology, must singly and collectively be 
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considered. As a rule, the treatment is simi- 
lar to the one just outlined, although in 
certain cases, because of the aforementioned 
conditions, the procedure must be that re- 
served for the last 2 months. 

Trealment during the eighth and ninth 
months. Until now the question has been 
largely a surgical one, but at this time the 
obstetrical management of the case confronts 
us and several problems arise. The most 
important of these will be briefly discussed: 

1. Should the pregnancy be terminated or 
left undisturbed? In discussing this problem 
it is well to recall that perforation and some 
degree of peritonitis are likely to be present 
when the abdomen is opened. If this is fortu- 
nately not so, only one procedureis warranted, 
namely, to remove the appendix quickly and 
leave the pregnancy alone. In this type of 
case if premature labor ensues, no harm will 
result provided the abdomen has been secure- 
ly closed. With perforation and peritonitis 
present, however, the pregnancy can rarely be 
saved and labor will follow operation within a 
few days, with disastrous results. Newly 
formed adhesions will be torn, drains dis- 
placed, pus widely spread and a sick patient 
further exhausted. It would be well to bear in 
mind also that the baby is toxic and, if deliv- 
ered at the time of operation, is spared further 
toxemia and the punishment of labor. 

The answer to this first question is, that in 
the presence of perforation, the uterus should 
be emptied at the time of operation in the 
interest of both mother and child. 

2. If termination of the pregnancy is 
decided upon should it be done from above or 
below? This question concerning the relative 
merits of supravaginal versus infravaginal 
delivery is not a difficult one. Three methods 
to accomplish the latter are available, 
namely, vaginal cwsarian section, accouche- 
ment forcé and induction of labor by the use 
of bags, bougies, etc. It is generally conceded 
today that vaginal cwsarean section should 
seldom be done after the commencement of 
the eighth month, for the technical diffi- 
culties are too great and the baby almost 
always is lost. The most important objection 
to this procedure in the present instance, 
however, is based on the fact that it inflicts 


SURGERY, GYNECOLOGY AND OBSTETRICS 


a shocking, bloody operation which must at 
once be followed by an abdominal one; 
either alone being considered sufficiently 
severe for a patient to withstand. Accouche- 
ment forcé has the same objection to a more 
marked degree and is now considered an 
obsolete procedure. The induction of labor 
by any method would not be indicated, as 
this would mean more or less delay, which is 
never permissible. 

It is evident that none of the aforemen- 
tioned methods can be used and that delivery 
must be accomplished from above. 

3. What types of operation are available 
to open the uterus and what are the in- 
dications for each? If a marked peritonitis 
is present, with extensive involvement of the 
uterine wall, a rapid Porro operation is the 
safest procedure, offering the best chance 
for free drainage, the complete removal of 
infected tissue and ultimate hope of recovery. 

The two flap, low section must be con- 
sidered whenever the uterine wall is involved, 
provided the involvement is not too extensive 
and other conditions are suitable for its use. 
Unfortunately, this is not often the case, as 
there has seldom been sufficient labor to 
thin out the lower uterine segment and draw 
up the bladder. This method ranks next to 
the Porro operation for safety whenever it 
can be properly performed. 

The classical section, because of its sim- 
plicity, is the method best adapted to most 
cases and, unless performed in the presence 
of severe infection, will yield good results. 
Whenever this procedure is used, it is ad- 
visable to close the uterus in layers and to 
peritonealize the incision as much as possible. 

The writer suggests the following pro- 
cedure at time of operation: 

The abdomen should be opened by a 
liberal incision and, unless definite evidence 
of the trouble is apparent, the appendix 
site should be carefully approached, during 
which time the uterus is protected by lap 
sponges. If an inflamed but as yet unrup- 
tured organ is encountered, it should be 
removed and the abdomen securely closed. 
At the first appearance of peritoneal involve- 
ment, however, further exploration should 
at once be stopped and the diseased area 
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carefully isolated with sponges, the opera- 
tor’s gloves changed, and all made ready to 
empty the uterus. If the peritonitis is 
extensive, with marked involvement of the 
uterine wall, the Porro operation should be 
performed. If the infection is less severe, 
the low cesarean section is indicated pro- 
vided other conditions permit. In the other 
cases, in which only slight uterine wall 
involvement exists, or is entirely absent, the 
classical operation should be done. 

Following delivery the uterus, if it has not 
been removed, should be again protected 
and the appendix dealt with. The operation 
should be a rapid one and every effort made 
to avoid the spreading of infection, as these 
two factors play an important rdéle in the 
prognosis. 

When drainage is necessary, it is essential 
that it be thorough. As a rule it is better 
not to use the abdominal incision for this 
purpose but to employ a stab wound in the 
right flank. Vaginal drainage is very satis- 
factory, particularly in conjunction with the 
above and should always be used after a 
Porro operation. 

Treatment during labor. The possibility 
that it may become necessary to treat this 
condition, at this time, is slight because the 
diagnosis is made with difficulty, and in but 
few cases, so that little space will be devoted 
to treatment during labor. Treatment is 
essentially the same as that just outlined 
for the last dimester. If, however, exam- 
ination shows delivery to be imminent, the 
birth must of necessity be from below. 
Following this we should not delay in per- 
forming a laparotomy, bearing in mind that 
the violent excursions of the uterus in all 
probability have caused the infection to 
become widespread. 

Treatment during the puerperium. Ap- 
pendicitis in the puerperium frequently is 
not diagnosed, but whenever operation is 
done, the technique of appendectomy as 
performed at other times is used. The 
writer believes that the following case is a 
good illustration. 

M. L., age 38, ii, entered the Methodist Episcopal 


Hospital February 5, 1927. Her history was 
negative except for occasional nausea and belching 
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of gas without apparent cause. After an uneventful 
confinement she was returned to bed in good 
condition. The day following delivery she vomited 
several times and complained of considerable 
abdominal pain which became worse during the 
next 5 days and was fairly well localized in the 
right lower quadrant. Because of the presence of 
pus cells in the urine and some tenderness along the 
course of the ureter, the patient was treated for 
pyelitis. During this 5 day period the leucocytes 
remained at 12,000 with 83 per cent polymorpho- 
nuclears. A consultation was held at the end of the 
fifth day as the patient was getting worse. This 
disclosed the presence of an indefinite mass near 
McBurney’s point and, because of this and an 
increase of leucocytes to 16,600, polymorpho- 
nuclears 89 per cent, a final diagnosis of acute 
appendicitis was made. Immediate operation re- 
vealed a large abscess and a gangrenous, ruptured 
appendix with a hole at its base. After the appendix 
was removed, the abdomen was freely drained. 
The patient did well for 3 days, when she died 
suddenly of a pulmonary embolus. 


COMPLICATIONS 


Complications occur to an extent which 
might be expected, but they are not more 
varied or more severe than those found after 
other cases of appendicitis. One exception 
to this, however, is that the incidence of 
pelvic phlebitis is much increased. The cause 
of death in Case 10 was an embolus probably 
originating from a pelvic phlebitis. 

CONCLUSIONS 

1. No reliable statistics are available to 
indicate how frequently appendicitis com- 
plicates pregnancy. It is known, however, 
that about 2 per cent of women with acute 
appendicitis are pregnant. 

2. About 80 per cent of the cases occur in 
the first 6 months, the disease being com- 
paratively rare in the last dimester. It 
undoubtedly is more common in the puer- 
perium than is generally supposed, but is 
frequently overlooked at this time. 

3. Pregnancy reacts unfavorably on a 
diseased appendix. It always aggravates the 
existing pathology and is likely to precipitate 
an acute attack at any time. Primary attacks 
during pregnancy are quite rare. 

4. The disease runs a rapid course, and 
perforation and peritonitis may be present 
in a few hours. This is especially true in the 
late months of pregnancy. 








628 


5. The diagnosis becomes increasingly dif- 
ficult after the sixth month, this being espe- 
cially true if uterine contractions are present. 
The leucocyte count does not furnish much aid 
because of the leucocytosis normally existing 
during pregnancy. In case of doubt, opera- 
tion should be performed. 

6. The maternal prognosis is good if an 
early operation is performed, but following 
perforation a mortality rate of 50 per cent is 
to be expected. In simple cases there is 
little danger of abortion, but if perforation is 
present, the uterus will empty itself in at 
least 50 per cent of the cases. The more 
advanced the pregnancy the greater is the 
danger to mother and child. 

7. Whenever possible, the appendix should 
be removed during laparotomies performed 
for other conditions. When the organ is 
known to be diseased, it should be removed 
before pregnancy occurs and, if a pregnancy 
is already present, at the first appearance of 
symptoms. 

8. it is in the last dimester that several 
important problems have to be dealt with, 
and it is in order to meet these that casarean 
section, followed by appendectomy, is ad- 
vocated as the procedure which will give the 
best results. 

9. The method te employ in emptying the 
uterus depends on the extent to which the 
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uterine wall is involved in the infectious 
process. When this is slight, the classical 
operation is indicated, but, if severe, a 
choice must be made between a low section 
or the Porro operation. 
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URINARY BLADDER 


By WINFIELD S. PUGH, B.S., M.D., New York 


IVER'TICULA of the bladder have long 
been recognized at autopsy, as shown 
—~ in the writings of Albucasis (1) in the 
eleventh century, of Blasius (3) in 1677, and 
particularly of Morgagni in 1769. The very 
early writers designate them not as divertic- 
ula, but as supernumerary bladders. This is 
noted in the writings of Brussiere, who men- 
tions examples of double and triple bladder. 
Lambratti, Fannoni, and Malgetti allude to a 
four sac bladder. We believe Morgagni (21) 
was the first one to place diverticula on an 
anatomicopathological basis and to designate 
them diverticula. Herbst (11) and others 
credit this early work to Heister. 

While the history of diverticula is a fairly 
long one from the archives of the pathologist, 
as a Clinical entity it is really very brief. In 
fact one may unquestionably say that before 
the introduction of the cystoscope by Nitze 
their recognition was rare. In fact they were 
detected only when of such size as to project 
above the pubis. This also was mostly guess 
work. More often it was an accidental find- 
ing at operation, or found in the sanctum of 
the pathologist. 

Durrieux (g) in 1g01 was able to collect but 
194 cases in the literature, and many of these 
were autopsy reports. Hyman (15) states 
that in the American literature there were 
only about 6 cases reported up to 1900. 
Young (26) in 1906 found 5 cases in the 
world’s literature in which the sac had been 
excised. In 1912 Lerche (19) noted records 
of 14 cases of excision and his own made 15. 
The introduction of cystography in this peri- 
od led to the recognition of many more cases. 
It was, however, the idea of contrast cystog- 
raphy as advanced by Hinman in 1919 that 
gave the greatest impetus to the study of 
diverticula. Our own interest in this subject 
dates back about 25 years. At that time 
while in charge of the autopsy work of a large 
hospital we noted vesical pouches in 5 to 7 
per cent of our material. In this series most of 
our subjects were bodies advanced in years. 


This being so we thought that age might be 
an etiological factor. This opinion we have 
subsequently modified. 

In a previous contribution we have divided 
the history of ureteral stone into definite eras 
and this is a great aid in study. We shall 
therefore follow with diverticula of the blad- 
der the suggestions of Durrieux who divides 
them into four eras: (1) the period of patho- 
genesis suggested by the writings of Morgagni 
and Houstet; (2) the stage of clinical study, 
covered by the work of Chopart, Civiali and 
Iallin; (3) the histological era and the forma- 
tion of early theories regarding the presence 
or absence of bladder muscle; (4) the period of 
cystoscopy and surgical treatment, covering 
the epoch making contributions of Czerny 
and Nitze. 

Much interesting study of this subject has 
been carried out by Blum (4) of Vienna, 
Durrieux of Paris, and still more recently in 
the excellent work of Mario Negri (22), one 
of the most progressive members of the mod- 
ern French school of urology. The investiga- 
tion of vesical diverticula and the solution of 
the problem is however fast becoming another 
diadem in the crown of those indefatigable 
spirits, the American urological surgeons. ‘This 
is well shown in the splendid contributions of 
Herbst, Hinman, Hyman, Watson (25) and 
Rose (24). 


ETIOLOGY 


Just what is a bladder diverticulum? In our 
own introduction to the subject almost 30 
years ago, we heard the late Dr. Forbes speak 
of those herniated spots in the bladder some 
times called diverticula. Is this the correct 
solution of the problem of etiology? Much of 
the early. work in this line was carried out by 
the German School, more particularly Eng- 
lisch, Pagenstecher, and Wagner. ‘These 
writers claimed that there were two types of 
diverticula, the congenital and the acquired. 
It was thought that the congenital diverticula 
contained all the layers of the true bladder. 
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The acquired, it was said, was composed of a 
wall of fibrous tissue and epithelium. This 
reasoning has not withstood attack. While 
these two types undoubtedly do occur, they 
are now known as true and false respectively. 

Before mentioning briefly our own views we 
shall note the opinions held by prominent 
investigators. 

Anschuetz (2) believes that there is a con- 
genital weakening of the bladder and that the 
diverticula are of the pulsion type. Cabot (6) 
believes them to be pouches of congenital 
origin. Day and Martin (8) are of the opinion 
that we have an embryological defect in the 
bladder, plus an obstruction at the vesical 
neck. Englisch (10) mentions true and false 
diverticula, the true covering all the coats, the 
false being limited to the mucous membrane. 
Our own studies are quite in accord with this 
finding and we believe false diverticula are by 
far more common. 

Hinman (14) believes that there is a condi- 
tion in the bladder conducive to diverticula 
and that the weakened spot responds to the 
increased tension caused by obstruction. 
Lennander (18) cites a bladder diverticulum in 
a child of 21 months, apparently caused by an 
obstruction of a marked phimosis. Lurz (20) 
believes that diverticula are of the pulsion 
type and only the predisposition is congenital. 
Rose (24) in his recent studies believes that all 
diverticula are congenital to the extent that 
an unprotected or direct loose fibrous tissue 
pathway must exist through the bladder wall 
before herniation takes place. Watson (25) in 
his excellent studies has shown that there is a 
definite developmental basis for those divertic- 
ula in the region of the trigone. 

In our own studies of over 50 cases, we have 
been greatly impressed by the fact that in 
every instance in which a real diverticulum 
was found, there has been a urethral or vesical 
obstruction of more or less degree over a 
period of years. It is claimed by some that 
this merely draws our attention to the sacs. 
This is certainly by no means true for the 
reason that diverticulitis is a sufficient cause 
of real symptoms. 

We have seen diverticula occurring in 
almost every part of the bladder in autopsy 
material and in the clinic. These specimens 
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all presented a distinct defect in the bladder 
wall through which a herniation, incident to 
increased intravesical or extravesical tension, 
had taken place. 


INCIDENCE 


An examination of the records of a large 
number of hospitals shows a wide variation in 
the incidence of bladder diverticula. 

In one series there is a record of 2 per cent of 
diverticula noted in the cystoscopic reports. 
Another clinic reports 5 per cent and a service 
of considerable size reports about % of 1 
per cent. In our own observations the clinical 
and postmortem records seem to agree quite 
well; namely, a percentage of from 5 to 7. 
Inquiries at the large gynecological clinics in 
which considerable cystoscopy is said to be 
done show that diverticula are seldom seen. 
We cannot refrain from saying that we be- 
lieve most of the statistics as related to the 
female are incorrect. Our reason for doubting 
these gynecological observations is that we 
have seen it many times in the female. In 
addition to this we have repeatedly seen them 
passed by in the women’s clinics. About 2'2 
per cent occur in the female bladder. 

Of all bladder diverticula, Judd and Scholl 
(17) report 133 cases treated surgically in 10 
years. Hyman (16) in 1923 estimated that 
about 600 cases had been treated to that date. 
In examining many cystoscopic reports the 
following is noted: a bladder pouch in which 
a ureteral catheter has been coiled. These 
pouches are not called diverticula, but often 
are all one hears of what is really a large 
diverticulum. Indeed many diverticula are 
called cellules by the observer and labeled as 
such. 

Hyman in his search of the literature found 
that of 600 reported cases about 30 were in 
children under to years of age. We have seen 
1 case in a boy of 5 years who was also suffer- 
ing from spina bifida. Hinman reports 1 case 
in a child under to years. In Fisher’s series of 
48 cases, 6 were in children, 2 of whom were 
cured by operation. One was a child of 20 
months. In the cases compiled by Englisch in 
1907, 171 in all, 22 were under to years, the 
youngest being 8 days. One case has been 
reported in a fetus. It is interesting to note 
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that some of the cases of very young patients 
were used to substantiate the congenital 
origin of diverticula. 

In the records of 100 cases, 50 of which are 
our own, the following ages were noted: 


Years No. Cases 
MN oe dtcsick wa rede Aeee ere sw snob teas eaeee 5 
PI oo :6n he adhd sd Edad SHR E RECT Re wd RRR 3 
cae ae eR ur Re aE gn ed ee 6 
S255 Sd CERRINA RAD Ree AO 
PT ees ee ee ee ee ae 
Nh Cae eeals kee Ke re ON eSba eee maa. ee 
I Ate ae ow ee ew 2S em aa ere ata kOe erm 2 
SPU eraviae ae wad b ed hae aGap het So 7K eae eeO 2 


The noteworthy fact about this table is 
that there seems a greater incidence between 
40 and 50 than is generally recorded. 

In regard to sex, the observation of Rose, of 
fixation at the trigone in male and female 
bladders, is a definite factor in explaining a 
relatively greater frequency of diverticula in 
the female. 


LOCATION 


The vast majority of bladder diverticula, 
in fact we may say 70 to 8o per cent, are 
located near the ureteral openings. We have, 
however, seen them in all parts of the bladder 
except the trigone. It has been said by some 
that diverticula located high up drain better 
and are more susceptible to treatment. ‘This is 
very doubtful, as there does not seem to be any 
contractile power in these sacs which by the 
weight of their contents bar drainage. Infective 
and calculous formation seems to occur just as 
frequently when the sac is located in the dome 
as when it is on a lower plane. 

Practically all diverticula are infected to a 
greater or less extent due to the presence of 
ammonia splitting bacteria. 


Single Cases 

Right wall—ureteral..................... tet 2a 
eee Sawimanta cus aan deemed: aie 
Left wall—ureteral.......... Ore Te 
Left wall—high. . iduemersle Dhtewe teed ebeleeam a 
Base. . e ScikcbS tne dy sin dre A aia saat ac bare kine I 
I vga hush ose 5 
80 

Multiple Cases 
Bilateral ureteral............. 3 
Bilateral lateral . 5 
Double base... .. dpadtamubraaatodsatatabst 2 
Right ureteral and left lateral...................-. 7 
Five OF MOTE AACS... 2.050205 3 
“20 
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SYMPTOMS 

Symptomatology is a very brief chapter in 
the study of bladder diverticula. We do not 
mean that this condition is not productive of 
symptoms, but that it is lacking in charac- 
teristic features. 

Sooner or later all types of the condition 
produce symptoms and it is often the asso- 
ciated diverticulitis and _peridiverticulitis 
which is responsible for this. The double 
voiding, in which the patient apparently 
empties the bladder and the desire is apparent 
again in a few moments, is the nearest to a 
typical symptom. 

Another but by no means common assertion 
is that the patient feels a ball which seems to 
rise and fall in the pelvis. 

We hear hematuria at times spoken of in 
conjunction with this disease. When bleeding 
occurs we believe it is due to trauma, stone, 
tumor, or tuberculosis and is not caused by 
the sac proper. 


DIAGNOSIS 


The diagnosis of bladder diverticula as a 
rule can be made by means of a careful 
cystoscopic examination. ‘There are, how- 
ever, some cases which will escape the eye of 
the most painstaking observer. The cysto- 
scope, while it gives us the location of the sac, 
does not distinguish retention and non- 
retention types. In the presence of masses it 
may also be unreliable; the same may be said 
of prostatic hypertrophy. 

Cystography gives us the most exact diag- 
nosis possible. In simple cystography, 
usually practiced, a 12 per cent sodium iodide 
solution is used. This salt however seems to 
be quite irritating and many are unable to 
retain it. Of late we have been using a 5 per 
cent solution of neosilvol which is much less 
irritating to the vesical mucosa. There seems 
to be an impression that simple cystography 
gives us an exact idea of the position, size, 
and contour of the diverticular sac. ‘This is 
not quite true. In many cases upon opening 
the bladder area we find a much greater sac 
than we had reason to anticipate. Simple 
cystography apparently was first practiced by 
Lerche of Minnesota in 1912. Lateral cysto- 
grams give a better impression of thedivertic- 


as 
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ula on any particular side. The contrast 
between an anteroposterior picture and a 
lateral is often quite striking. We regret to 
say that our own lateral pictures have not 
been very successful. 


PROGNOSIS 


The outlook for these cases, treated sur- 
gically, is good. We use this expression 
advisedly. The prognosis of the non-retention 
type is naturally better than that of the 
retention. When the sacs are not over 2 or 
3 in number and are fairly regular in outline, 
the outlook is good. When the diverticula 
become numerous the possibilities of a cure 
are remote. However, when complete recovery 
is not obtainable, in practically all cases, 
alleviation can be expected. ‘The presence of 
a marked peridiverticulitis lessens the pa- 
tient’s chances greatly. 

Again we must allude to renal drainage, as 
with extensive kidney disease the prognosis is 
grave indeed. 

TREATMENT 

The means advocated for the relief of blad- 
der diverticula may be palliative or radical. 
In this connection it is distinctly to be under- 
stood that these are both operative surgical 
procedures. Distinctly conservative nonopera- 
tive procedures accomplish nothing and must 
be disregarded. 

One of the early operations, namely that of 
Pousson, in which the diverticulum is merely 
sutured is now an unsurgical procedure. 

In many of these a preliminary treatment 
similar to that for prostatectomy must be 
carried out. ‘The first radical operation for 
bladder diverticulum was practiced by Czerny 
(7) in 1896. The principal methods of radical 
treatment at present are the intravesical re- 


moval of Young and the combined intravesi- 


cal and extravesical technique of Lower. It is 
our purpose in this paper to draw attention to 
all of the methods employed, particularly 
those less radical in form. In this connection 
we have been quite successful with the tech- 
nique suggested by J. S. Read (23). We 
believe those measures will be much more 
extensively practiced when they are more 
widely known. Since many of these cases 
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present a definite urinary obstruction, we 
must emphasize that this feature receives 
appropriate treatment before the diverticulum 
is considered. ‘The preliminary case reports 
cover the forms of treatment usually indi- 
cated, from the extreme radical to the pallia- 
tive form of procedure. 


Case 1. (Fig. 1.) J. L. D., age 52, white, mar- 
ried, was found to have large and small multiple 
diverticula of long duration, with peridiverticulitis 
and a median bar. 

This patient was operated upon in a nearby city 
for a prostatic hypertrophy 3 years ago. At that 
time he was regarded as a poor surgical risk. A two- 
stage prostatectomy was done under local anes- 
thesia. In spite of all precautions the patient was 
in a state of severe shock after both stages. The 
suprapubic incision remained open for 2 years. 

The patient is a rather frail looking man who 
complains of frequency half hourly during the day 
and hourly at night. The amount of urine voided 
varies considerably. Urine is distinctly ammoniacal 
and very foul. A residual of ro ounces is noted. 

Cysto-urethroscopy (Fig. 1) shows a very promi 
nent median bar. In the vicinity of each ureteral 
orifice there are several openings of diverticula 
varying in size. Over the dome and posterior aspect 
of the bladder several orifices are seen, in all about 
15. Through the cystoscope flaky pus could be seen 
emerging from several of the openings. In view of 
the general condition certainly no radical operation 
was permissible. 

Treatment. The patient was placed at rest in bed 
for a couple of days, his bladder being irrigated night 
and morning with a 1 to 5,000 acriflavine solution. 
We had found this solution quite valuable in this 
class of cases. On the third day the patient was 
given a sacral injection of 30 cubic centimeters of 
Iper cent novocain. Very liberal sections were then 
removed from the bladder neck by means of a Young 
punch. In spite of the utmost care considerable 
shock followed this minor procedure. 

Following the operation the patient expressed 
very great relief. While there is slight cloudiness of 
the urine still present, he has no urgency or fre- 
quency. The patient voids every 3 hours during the 
day and once at night. He has also gained greatly 
in weight and strength. ‘This case illustrates the 
improvement incident to removal of the urinary 
obstruction. 

Case 2. A. M.D., white, married, age 60, was found 
to have bladder diverticula with great hypertrophy 
of the interureteral bar. 

The patient is a fairly well nourished man, but 
decidedly lacking in stamina. It appears that he was 
operated upon about a year ago for a supposed 
prostatic hypertrophy. From the reports we gather 
the gland was of the small fibrous type. He states 
that prior to his operation his chief trouble was fre- 
quency and urgency, a condition which still persists 
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Fig. 1. Case tr. 


Although he seems reluctant about admitting it, 
there is quite a little dribbling. The urine is very 
cloudy and contains considerable pus. Examination 
shows about 4 ounces residual urine. 

Cystoscopic examination shows a bladder some 
what trabeculated, with a quite large diverticular 
orifice just external to each ureteral orifice. ‘The 
vesical orifice looks quite good. ‘The interureteral 
bar however shows marked hypertrophy; the bar 
seems to divide the bladder into an anterior and a 
posterior pouch. The whole trigone including the 
so-called Bell’s muscle is slightly involved in the 
hypertrophic process. 

Cystogram (lig. 2). One would expect in a case 
such as this to find an almost hour-glass appearance 
in the film. It, however, shows diverticula in the 
lateral wall as well as in the dome. 

Treatment. This patient wanted relief without 
an operation. He was given a caudal anawsthesia and 
was cystoscoped. A very large fulgurating tip (the 
Collings instrument) was inserted and a good-sized 
section of the interureteral bar removed. After 
operation it was noted that while the sacs were still 
present, there was a marked improvement in the 
drainage. Another point is that later pictures 
showed less retention in the pouches. In other 
words they were distinctly less retentive in type. 
The urine seems almost clear, he voids every three 
hours and once at night. The relief in this case has 
been considerable. 

Case 3. C. G. F., white, 51 years of age, married, 
native of Netherlands, had a bladder diverticulum 
and a stricture of the urethra. 

This man reported complaining that there was at 
times difficulty in voiding. He also felt a sensation 
as if a ball were moving up and down in his pelvis. 

Examination revealed a stricture of the urethra 
of about 17 F. Examination of the bladder showed 
a very well congested trigone and a group of cellules 
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Fig. 2. Case 2. 


near the right ureteral orifice. These latter are 
apparently quite superficial. Near the left ureteral 
orifice there is an opening into which the ureteral 
catheter passes to its full extent. The vault of the 
bladder is apparently normal. Urine from both 
kidneys appears to be normal. We were unable to 
feel the ball in the abdomen which the patient com 
plained of. However, while the sodium iodide was 
being injected for the purpose of making the cysto 
gram, the patient stated he felt the ball increasing 
in size. 

The cystogram (Fig. 3) was made with 12 per cent 
sodium iodide with air as the contrast. An examina 
tion of this plate shows quite clearly a very large 
retention diverticulum on the left side of the bladder. 

Treatment. The patient was advised to have a 
series of ureteral dilatations until the calibre of the 
urethra admitted the passage of a 32 I. catheter 
and then to see that this calibre was maintained. 
The dilatations were readily accomplished. ‘The 
diverticulum in this case did not seem to be causing 
any distress other than mental. The patient frankly 
came in and stated that the thing was getting on his 
nerve and that he wanted it removed. 

Operation. Under local anasthesia the bladder 
was opened and the sac freed from the surrounding 
tissues to which it was adherent, by a combined 
intravesical and extravesical manipulation. The 
sac was then packed with gauze as suggested by 
Lower and removed extravesically. Relief is appar 
ently complete at present. 

Case 4. J. A., Italian, married, age 52. 

The patient states that he had always been well 
up to about 3 years ago, when he began to experience 
slight difficulty in voiding. There was also slight 
vesical tenesmus and at times the desire to urinate 
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lig. 3. 


became very acute. A little later he noted that there 
was less irritability, but was told by his doctor that 
the urine was loaded with pus. During the last year 
he has been bothered greatly with nocturia. He was 
operated on 6 months ago at a large western clinic 
and suprapubic prostatectomy was performed. 

Three months after this operation he noted a full- 
ness in the left side of the abdomen, with an increase 
in frequency and a terminal hematuria. 

Examination by rectum shows large seminal 
vesicles which, however, can be emptied readily. 
The prostatic bed feels normal in size but is quite 
sensitive. 

Cysto-urethroscopy. A McCarthy instrument 
enters readily. The fundus of the bladder appears 
normal. Upon the superior and lateral aspects of the 
vesical neck there are areas of bullous cedema. In 
the trigone there is a mass which suggests a series of 
papillomata. This area extends well down into the 
prostatic urethra. In the lower prostatic area pus 
can be seen exuding everywhere. This mass acts in 
an obstructive manner to the urethral canal. Speci- 
mens taken from all parts show inflammatory tissue 
only. Near the left ureteral orifice there is a cavity 
which fully admits a large catheter (Fig. 4). 

Treatment. All attempts to reduce the mass in 
the trigone and prostate were futile. Another open- 
ing was made in the suprapubic area and the in- 
flammatory mass at the bladder neck thoroughly de- 
stroyed by the actual cautery. The orifice of the 
diverticulum at the left ureteral opening seemed 
quite large. The diverticulum was then drawn into 
the bladder and resected intravesically as advised by 


Case 4. 


Fig. 4. 


Young. Convalescence was fairly good but the pa- 
tient still complains at times of cloudy urine. Gen- 
erally speaking the end-result is good. 

Case 5. Mrs. G. S., age 65, widow, native of 
Poland, was admitted to the service October 5, 
1924, complaining of difficulty in voiding and supra- 
pubic pain. 

The family history could not be successfully 
elicited. Aside from measles during childhood and 
several attacks of tonsillitis, the patient had always 
been well, having had no children or miscarriages. 
The patient denies having had any urinary diseases 
or infections, but admits that she had a leucor- 
rhoeal discharge for many years which she thought 
was only natural. The discharge apparently ceased 
about 6 months ago. 

Present illness. For the past 2 years she has 
noticed a gradual diminution in the force of the 
urinary stream, with slowly increasing dysuria. 
Urination is a very slow and tedious process. The 
patient feels that she is fully able to empty her blad- 
der. There are at times, however, sudden spurts of 
urine after bladder evacuation has apparently been 
completed. Micturition takes place about every 2 
hours with apparently no urgency or frequency. In 
the last two months pain has appeared at a spot mid- 
way between the symphysis pubis and ensiform. 
This pain seems to bear no relation to the urinary 
act. 

Urethral examination shows a stricture just within 
the urinary meatus which admits a 14 F. bulb on 
slight pressure. On attempting to withdraw same a 
distinct hang is noted near the external meatus 
The urine contains a trace of albumin, few red cells 
and many pus cells. The urethra was gradually 
dilated until it would admit a No. 18 McCarthy 
cystoscope. 
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Cystoscopy. The bladder mucosa on the vault 
and lateral aspects is anwmic. ‘The bladder seems to 
dilate well laterally but is contracted in the antero- 
posterior dimension. The vault is decidedly higher 
on the right than on the left. The ureteral orifices 
are normal in appearance, apparently on the same 
level but a little farther apart than usual. Just to the 
outer side of the ureteral orifices there is an opening 
of a diverticulum. 

The cystogram (Fig. 5) shows the diverticula 
clearly. The diverticulum on the right is of the 
retention type, the left only partially so. ‘The 
urethral condition responded well to dilatation and 
the patient seemed relieved of all her symptoms. 
No change was noted in the sacs, and the patient 
desired no treatment for them. 

This case seems to present in a rather striking 
manner a picture of congenital defect plus urinary 
obstruction as a cause of bladder diverticulum. We 
also feel that intrapelvic pressure has undoubtedly 
played its part as well. 

Case 6. J. M., white, male, age 52, native of 
Russia, had a large right sided diverticulum with a 
small orifice, and a large left diverticulum with a 
large fibrous orifice. 

The present complaint was incomplete evacuation 
of the bladder and burning pain in the perineum. 
The family and previous personal history has no 
bearing on the case. The patient admits several 
gonorrhceal infections at from 18 to 26 years. 

Examination reveals a well marked median bar 
and a diverticular orifice near the last ureteral 
opening. That on the right is small while that on the 
left is quite large. Another small orifice is noted low 
down on the left side. 

Cystography confirms the findings above noted 
(Fig. 6). In this case we resected the median bar 
with a Collings electrotome (nothing compares with 


it for this purpose). Three months later the divertic 
ulum on the right was resected. ‘The sac on the left 
proved much more extensive than it is shown in the 
illustration. As it was found to have a large fibrous 
ring we hoped to accomplish something by resecting 
it. With the aid of the electric scalpel the ring was 
eradicated. The patient has seemed to be quite well 
since his recovery from the operation. 

Cast 7. M.G., white, male, single, age 21, 
showed no diverticula. 

This patient reported complaining of pain in the 
suprapubic area and cloudy urine, and stated that 
at times the pain ran up toward the right kidney. 
The pain apparently followed the course of the 
ureter. 

The cystoscopic examination revealed pus in the 
bladder which evidently came from the prostate. 
The vault and Jateral aspects of the bladder showed 
numerous cellules; in the region of the right ureter 
there appeared to be a narrow-mouthed sac. On 
attempting to pass a catheter something solid was 
struck and the catheter passed no farther. A cath 
eter was passed into the right ureter and a picture 
taken. Thissuggested possible stone in the divertic 
ulum. A cystogram was then made and this seemed 
to clinch the diagnosis—however, at operation the 
bladder was found quite normal and the mass was a 
large calcified area in the tip of the appendix. 


SUMMARY 


1. From our studies of bladder diverticula 
we feel sure that there are definite cases of 
congenital diverticula. 

2. A congenital weak spot exists in the 


bladder in all cases. 
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Pulsion and pelvic adhesions provide 


the active means of producing the actual sac. 


Medicinal treatment is of little value. 
Some cases can be cured by excision. 


6. In many cases cure cannot be effected 


but great relief may be secured by palliative 
procedures, such as those advocated by Read. 
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SACRO-ILIAC SUBLUXATION 


By H. HOYT COX, M. 


“4 ACRO-ILIAC subluxation is a painful 
condition characterized by a definite 
displacement of the sacro-iliac joint 

with injury or faulty posture as etiological 
factors. The condition is usually unilateral 
but may involve both joints. These cases are 
quite common but rarely diagnosed, the com- 
plaint usually being mistaken for a contusion, 
lumbago, or sciatica. According to Gold- 
thwaite (11) and Albee (1), a great majority of 
all backaches are due to the mechanical dis- 
placement of the sacrum and ilium. 

The medical profession as a rule is woefully 
negligent upon the subject of backache, and 
the patient usually receives symptomatic 
treatment only, without the physician having 
a thorough understanding of the underlying 
pathology. 

The subject is by no means new. It was 
described in 1854 by J. G. Fleming (8) of 
Glasgow, and again by EF. L. Bertherand (3) 
in 1857. In 1878 Charles T. Poore (20) 
reviewed the literature on the diseases of 
the sacro-iliac joint. He referred to cases 
of relaxation due to the puerperal state 
and described in detail those cases due to 
injury. 

Hirst (14) states that abnormal relaxation 
of pelvic joints is probably due to some patho 
logical condition within the joint, usually an 
inflammatory process or new growth. 

Jewett (15) mentions abnormal relaxation 
of the pelvic joints and gives the predisposing 
causes as osteomalacia, rickets, syphilis, 
tuberculosis, large fetal head, or faulty presen- 
tation. 

Reynolds and Newell (21) state that there 
is occasionally a pathological mobility in the 
pelvic joints during pregnancy but gives no 
suggestions as to its cause or treatment. 

Louis Cautin (4) deals exclusively with 
relaxation of pelvic joints during pregnancy. 

Snelling (25) in 1870 described the condition 
as being specific to pregnancy and parturition 
and describes the sciatic pain which was pres- 
ent in his cases. 


OF BACKACHE 637 


AS A CAUSE OF BACKACHE 


D., F.A.C S., Cutcaco 


Fruitnight (10) in 1875 cited a case of re- 
laxation of the sacro-iliac synchondrosis dur- 
ing gestation. 

J. C. Edwards and A. F. Kerr (6), in 1889 
reported in detail a clearcut case of sacro- 
iliac subluxation in a pregnant woman which 
came on suddenly when she arose quickly 
from a sitting position. A tight fitting support 
around the pelvis completely relieved the 
symptoms. 

kK. A. Lewis (16) in 1885, wrote a compre- 
hensive article on the subject, reporting in 
detail two cases although he did not find def- 
inite evidence of separation. 

The real credit for bringing this most inter- 
esting subject before the medical profession 
belongs to J. E. Goldthwaite (11) who in 1905 
published the results of his extensive work 
based on 500 hospital cases, together with 
the results of an extensive anatomical re- 
search. He proved by the fresh dissection of 
bodies immediately at autopsy that motion 
exists and that the joint can be readily dis- 
located. The pelves were dissected leaving 
all ligaments intact. The sacrum was then 
sawed through from the lumbar articulation 
to the coccyx, and the sacro-iliac articulation 
was studied. The degree of motion was de 
termined by driving nails into the ilium near 
the articulation and into the promontory of 
the sacrum parallel to the first; then by raising 
the leg 50 degrees with the knee straight, the 
ends of the nails separated about 3 millimeters. 
Dr. Goldthwaite described a plan of treat 
ment, which consisted of replacement of the 
bones by hyperextending the spine by placing 
a firm pillow under the hollow of the back, 
or by allowing the patient to lie face down 
ward with legs supported upon one table and 
head and shoulders upon the other. After 
reduction he recommended a plaster jacket 
and immobilization for 4 weeks. He also de- 
vised a test for sacro-iliac subluxation which 
consisted in having the patient stand on the 
foot of the affected side and flex the thigh with 
the leg extended, while the surgeon placed one 
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lig. 1. Anterior view of sacro-iliac joint. 

hand over the suspected joint and the other 
over the symphysis pubis. The latter will 
move with each motion of the leg, which 
motion according to Goldthwaite always oc- 
curs in sacro-iliac relaxation. 

John Dunlop (5) gives the results obtained 
with 20 cases of subluxation of the sacro- 
iliac joint by treatment with pelvic supports 
without any manipulation. All patients re- 
covered in from 3 to 6 months. 

Ralph Fitch (7) divides the cases into two 
types: first, those due to definite injury; 
and second, those due to postural defects. 
He recommends tight pelvic supports and a 
pillow under the back and reports his results 
with 22 cases. 

Albee (1) in 1909 noted the marked dis- 
agreement of the leading anatomists on the 
structure of the sacro-iliac joint, and dissected 
fifty cadavers. He concluded that the sacro- 
iliac articulation has all of the elements of a 
joint; that motion occurs in this joint es- 
pecially in labor, and displacement is common. 
Its affections are undoubtedly the cause of 
many obscure backaches and persistent sciat- 
icas. 

Pittfield (19) gives a comprehensive de- 
scription of the anatomy of the sacro-iliac 
joint, and describes a new test for sacro- 
iliac relaxation. He has the patient lie face 
downward on the bed, and then places his 
hand under the patient and firmly presses the 
pubic bones, at the same time moving the leg 


Posterior view of sacro-iliac joint. 


lig. 2 


up and down. Prenatural mobility of the 
pubic joint caused by the relaxed sacro-iliac 
joint is easily detected. 

Young (27) calls attention to the value of 
Kernig’s sign in diagnosing luxations. He 
describes a manipulation which consists of 
placing the patient on abdomen and making 
traction on the affected limb. He emphasizes 
the value of the after-treatment and recom- 
mends exercise, massage, vibration, and elec- 
tricity to all of the ligaments around the 
joint. 

Hatch (12) advocates reduction by flexing 
the hyperextended leg with the patient lying 
on the back. 

Roth (24) in 1913 recognized that lordosis 
and trauma were important etiological fac- 
tors, and noted that subluxations predisposed 
tuberculosis. 

Roberts (22) describes a case of marked 
traumatic dislocation of the sacro-iliac joint, 
with reduction by traction upon axilla and 
affected limb with the patient lying face 
downward on a table. 

Hayden (13) emphasized the important 
effect of faulty postures in the production of 
subluxations. He states that the subluxation 
may be backward or forward and seldom 
upward or downward, and that the backward 
displacement of the sacrum is most common. 
He recommends placing the patient on his 
back and flexing the thigh upon the abdomen 
with the knee extended to reduce the pos- 
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rig. 3. Drawing showing ligaments of the right half of pelvis, from in front. 


(From Spalteholz.) 


terior luxations and reversal of the motion 
and position for the anterior. 

Paul Magnuson (17) in 1916 emphasized 
the etiological relation of defective posture 
and described an original manipulation for 
the reduction of the sacro-iliac subluxation. 
The patient was placed upon his back on a 
table and under anesthesia, the straight leg 
was brought up to right angles with the body 
to increase the deformity and unlock the 
joint; then suddenly the leg was swung in 
hyperextension over the edge of the table. 
Following this manipulation a pillow was 
placed under the lumbar curve. Later the 
patient was fitted with a tight support and 
sacral pad to prevent slipping. 

Frauenthal and Finkelstein (9) called 
attention to the frequency of subluxations 
and recommended a tightly fitting plaster 


jacket extending from the border of the ribs 
to the buttocks and in acute cases down the 
legs as a spica. 

Wentworth (26) was able to demonstrate 
subluxations clearly with four cases, by 
means of the X-ray. 

Allen (2) advocates the use of compressing 
traction and rotation of the crest of the ilium 
or pubes on each side of the body, while 
maintaining a firm grip on the sacrum through 
the rectum as an aid in reducing difficult sub- 
luxations. 

Martin (18) emphasized the frequency of 
the occurrence of referred nerve pains in sub- 
luxations. 

Roberts (22) in 1923 covered the subject in 
great detail, emphasizing the anatomy and 
mechanics involved and cautioned against 
diagnosing subluxation too frequently. 
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Vig. 4. Ligaments of the right half of the pelvis, from behind. (From Spalteholz.) 


To correctly understand the pathology 
present in sacro-iliac subluxations, it is neces- 
sary to have a thorough knowledge of the 
anatomy involved. These articulations have 
the structure of a true joint and permit of a 
small amount of motion, the ilia moving 
upon the sacrum, or vice versa, the trans 
verse axis of motion being at the level of the 
second sacral vertebra. The shape of the 
articulating surfaces of the sacrum and ilia 
is such that the surrounding ligaments and 
muscles are called upon to furnish the stability 
of the joint. The ligaments which hold the 
sacrum and ilium together are the anterior and 
posterior sacro-iliac and interosseous liga- 
ments. The anterior are thin ligamentous 
bands which stretch from one bone to another. 
The posterior are much thicker and broader, 
being much stronger than the anterior liga- 
ments. ‘The interosseous ligaments lie on the 
dorsal surface and are made up of a mass of 
short fiber bands which are completely cov- 


ered by the posterior sacro-iliac ligaments. 
They extend from the sacral tuberosity to 
the iliac tuberosity and fill the depression 
behind the joint cavity between these two 
rough surfaces. These ligaments proper 
are supplemented by the greater and lesser 
sacro-iliac and lumbosacral and _ ilio-lumbar 
ligaments from the transverse process of the 
last lumbar vertebra. Thus normally the 
articulation is a very strong one of necessity 
being made stronger posteriorly. 

There are two distinct types of sacro-iliac 
subluxation. First, those due to a definite in- 
jury, such as a fall, heavy lifting, or the sudden 
arising from a stooping position or a sitting 
posture, or a sudden lateral twisting of the 
body. Second, those due to faulty posture 
over a long period of time, whereby the sacrum 
becomes tilted abnormally and the lumbar 
curvature becomes obliterated. The familiar 
flat back frequently seen in patients who have 
had prolonged recumbency, or faulty occupa- 
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tional postures. clearly illustrate this second 
type of case. The lumbar curve of the spine 
becomes obliterated and the ilium is conse- 
quently tilted forward at an abnormal angle 
with the sacrum giving the appearance of a 
flat back. 

Characteristic of the first type is the sulden 
onset, the so-called stitch in the back. The 
patient will give a history of having missed a 
step while coming up the stairs, of suddenly 
arising from a stooping position while picking 
something up, or sudden heavy lifting or a 
sudden twist of the pelvis due to a fall. He is 
immediately seized with an excruciating pain 
in the affected sacro-iliac joint and is unable 
to straighten his body. The lumbar curvature 
is frequently obliterated. It is quite evident 
that some mechanical derangement has oc 
curred. Occasionally, the condition may occur 
suddenly during sleep being caused by lying 
on the back and thus flattening the lumbar 
spine. ‘This position necessarily strains the 
sacro-iliac ligaments and muscles which soon 
become relaxed and a definite slipping of the 
bones occurs with the production of severe 
pain. The patient is awakened by back- 
ache of a very acute character, which is usu- 
ally relieved by stretching or hyperextending 
the spine. 

In the second type of case the symptoms 
are of slow onset and referred pains do not 
develop for some little time. Faulty attitudes 
and postures are the etiological factors here, 
usually due to the patient’s occupation, al 
though general lack of muscular tone is usually 
present. The sacro-iliac ligaments are put 
upon a strain and dull aching pain, which may 
be quite severe, is produced. This pain is at 
first due to muscle fatigue from the attempt of 
nature to support the weakened joint. Later, 
however, the pain is caused by the displace- 
ment of the sacrum and ilium. These postural 
defects tend to obliterate the lumbar curve 
and put great strain upon the ligaments and 
muscles. Examples of this type are seen in 
patients who are accustomed to sit with their 
lumbar curves thrown back while driving an 
automobile, in firemen and in laundresses who 
have to bend over. ‘The above postures pro- 
duce a relaxation of the ligaments with a con- 
sequent subluxation of the joint. 
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Although I have classified sacro-iliac sub- 
luxations as belonging to two great classes: 
acute, which are traumatic, and chronic, which 
are postural, there are other contributory 
factors which, while not so important, must 
be considered. 

Normally, motion exists in the sacro-iliac 
joint during pregnancy, but during parturition 
and menstruation, the amount of motion is in- 
creased due to a normal relaxation of the pelvic 
joints which may become severe enough to 
produce a subluxation. Trauma and faulty 
posture at this time undoubtedly play an im- 
portant etiological part. During the latter 
months of pregnancy there is a hyperexten 
sion of the spine due to lordosis. This position 
together with the physiological relaxation 
make conditions ideal for the production of a 
subluxation. 

Diseases such as infectious arthritis, hyper 
trophic arthritis, and rheumatoid arthritis pre 
dispose to relaxation of the sacro-iliac joint. 

The articular surfaces of the joint are 
formed soasto make motion possible only in 
certain directions. ‘The motion upon the trans 
verse axis has its center at the lower portion 
of the sacro-iliac articulation, through the 
second sacral vertebra. Because of the ar- 
rangements of the ligaments and the shape of 
the surfaces of the bones forming the joint, 
the motion must be a forward motion of the 
ilium at the top and backward at the lower 
end of the articulation, or vice versa, unless 
the slipping be extreme. 

The most commonly seen malposition has 
been described by most authors as a true back 
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ward subluxation of the upper part of the 
sacrum away from the ilium. An investigation 
which will be described later seems to indi- 
cate that the real pathology is a forward slip 
of the ilium at the upper part of the joint 
away from the sacrum which remains station- 
ary, and it is usually unilateral. ‘The lumbar 
curve is usually obliterated. Let us consider 
for a moment the mechanism of an acute sub- 
luxation caused by a sudden misstep while 
climbing stairs. The spine is somewhat flexed, 
but when the misstep occurs, sudden violent 
hyperextension of the spine takes place in an 
effort to recover the balance, while at the same 
time there is a sudden powerful forward pull 
on the anterior part of the ilium due to the 
action of the quadriceps, sartoriun, pectineus 


and iliacus muscles, which are attached to the 
tibia below the knee. These two forces acting 
in opposite directions at the same time, cause 
a forward displacement of the ilium away 
from the sacrum at the upper part of the joint. 
This mechanism holds true for those subluxa- 
tions which suddenly occur while bowling, 
lifting heavy weights, or arising suddenly 
from a stooping position or a sitting posture. 
In fact the same mechanism has been present 
in practically all of the cases. 


SYMPTOMATOLOGY 
The history in the great majority of cases 
is similar. Backache, usually unilateral, is the 
predominating symptom and dates back to a 
definite injury or to a prolonged defective 
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posture which is usually occupational. Oc- 
casionally the patient cannot recall any his- 
tory of trauma or give a possible etiological 
factor. 

The onset differs in the acute cases from that 
of thechronic postural. For example, the onset 
is sudden, following arising from a stooping 
position, lifting, misstep, twisting of body, 
usually laterally with the thigh abducted, or a 
blow over the sacro-iliac joint. Excruciating 
pain comes on immediately, and the patient 
has difficulty in straightening up or in walking. 
Pain is associated with all motions or pos- 
tures requiring movements of the sacral region, 
such as sitting, getting up and down, stooping 
or even lying. 

In the chronic cases, the onset is more grad- 
ual and may date from an injury or from pro- 
longed faulty posture which is usually occu- 
pational. The backache is more apt to be 
generalized and involve both joints, than in 
the acute type, and is not of such a severe 
nature. He may frequently give a history of 
having used a pillow under the small of the 
back for the relief of pain. The pain is due 
both to the subluxation of the joint and to 
muscular fatigue from the attempt of nature 
to support the weakened joint. 

Referred pain down the leg on the affected 
side is more common in the chronic cases than 
in the acute, but develops at a later date. It 
is frequently present in the acute cases, how- 
ever, and may come on at once. This referred 
pain is due to a true sciatica produced by the 
mechanical irritation of the lumbosacral cord 
where it passes over the brim of the pelvis, 
its point of passage being directly over the 
upper part of the sacro-iliac joint where it is 
bound closely to the anterior ligaments of the 
joint and passes directly anteriorly down and 
outward to the lower pelvis and leg. The 
gluteal nerves also cross this joint anteriorly. 
In any displacement the edge of the bone is so 
exposed that pressure or stretching of the 
plexus can hardly be avoided. The severity of 
these referred pains may be great and may be 
referred to the thigh, hip, calf, or down the 
back of the leg, following the distribution of 
the sciatic nerve. The character of this pain 
is usually steady, being made worse by walk- 
ing. 





Fig. 7. Illustrating mechanism. 


Upon physical examination sometimes noth- 
ing can be seen on inspection of the sacral 
region, but usually there may be found: 

A marked prominence of the sacrum; 

Rigidity of the spinal muscles due to spasm; 

Obliteration of the lumbar curvature, due 
to anterior displacement of the ilium; 

Lateral curvature of the spine away from 
the side affected; 

There may be some swelling of the joint due 
to distention of fluid although this feature was 
not observed in our series; 

Marked tenderness to pressure over the 
affected joint. 

The patient usually assumes a stooping 
posture with the knees slightly flexed. Any 
motion which flexes the thigh while the knee 
is extended causes severe pain in the sacro- 
iliac joint and.down the thigh and leg. This is 
because flexion of the thigh with the knee ex 
tended tightens the hamstring muscles, and 
as the the latter are attached to the tuber 
ischii, such motion will tilt the ilium forward 
upon the sacrum and by increasing the de- 
formity produce an exacerbation of pain. 

Abduction or outward rotation of the thigh 
does not cause pain, but extensive adduction 








644 





lig. 8. 


lig. 9. 


Nig. 8. Photograph of patient before reduction. Note 


straight bac. 
lig. 9. Same patient as in Figure 8, after reduction. 


or inward rotation of the thigh does produce 
pain as it tends to separate the sacro-iliac ar- 
ticulation. 

Compression of the crests of the ilia pro- 
duces severe pain by causing separation of the 
sacrum and ilium. 

The most important diagnostic sign is 
marked tenderness to pressure over the af- 
fected joint. Stooping is done with difficulty 
and pain, and may be impossible unless the 
knees are flexed and the spasm of the ham 
strings thus released. 

lorward bending, if attempted while stand- 
ing with the knees straight, is limited, but is 
more free if the knees are flexed as when 
sitting. In the first position the hamstring 
muscles are made tense and pull upon the 
tuber ischii, increasing the deformity and 
producing muscular spasms. However, when 
the knees are flexed, the muscles are relaxed 
and the spinal movements can be made more 
freely. Adduction with the thigh flexed pro- 
duces pain. Also, elevation of the leg with the 
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ig. 10. Fig. 11. Fig. 12. 


Photograph showing deviation of spine. 
Same patient as in Figure 10, before reduction. 
Same patient as in Figure ro, after reduction. 


knee extended is limited, due to spasm of the 
hamstrings. 

In making a ditferential diagnosis considera- 
tion should be given contusions of the sacro 
iliac joint, hypertrophic arthritis, chronic 
sciatica, neurasthenia, tuberculosis of the 
sacro-iliac joint, lumbago or so-called muscu- 
lar rheumatism, and typhoid spine. 

We find that in contusions the symptoms 
are more severe and persist longer than they 
do in a subluxation. 

When the pelvis is firmly held all motions 
are much more free and less painful, as the 
muscular pull upon the sacrum and ilium is 
relieved. This feature is important in dif- 
ferentiating a hypertrophic arthritis, as in 
the latter, the limitation of motion would be 
constant and would not be influenced by 
changes of position or support. In hyper- 
trophic arthritis, the decreased function 
together with the constant nerve irritation 
produces muscular atrophy, which is not 
usually present in sacro-iliac subluxations. 
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lig. 13. Roentgenogram showing separation of joint. 


Chronic sciatica is, of course, only a symp- 
tom and is usually due to pressure or irrita- 
tion of the sciatic nerve from some external 
source. However, it may be due to focal in- 
fection in rare instances, but according to 
Goldthwaite most cases of chronic sciatica 
are due to sacro-iliac subluxations. 

Neurasthenia in relation to backache in the 
great majority of cases should not be con- 
sidered, as it is usually an excuse for our in- 
ability to make a diagnosis. I have fresh in 
my mind a case of tuberculosis of the sacro- 
iliac joint with associated sciatica which was 
diagnosed as neurasthenia until a large ab- 
scess formed. 

Tuberculosis of the sacro-iliac joint, while 
rare, is much more common than is generally 
supposed. It is very apt to be mistaken for a 
relaxation of the sacro-iliac joint as the symp- 
toms are similar. However, in tuberculosis 
the onset is insidious, the pain is of a dull 
aching character, worse at night, and more 
severe upon walking. Abscess formation 
usually occurs early and the changes can 
usually be seen early by the roentgenogram. 
General debilitating symptoms, with atrophy 
of the affected leg, occur early. Aspiration 
of the abscess, if present, will often show the 
organisms, or guinea pig inoculation will re- 
veal the cause. 

Most cases of lumbago, according to Mag- 
nuson, are subluxations of the sacro-iliac 
joint. There are, however, certain cases of a 
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lig. 14. Specimen showing relation of sacral plexus to 
sacro-iliac joint. 


true myalgia affecting the lumbar muscles 
which are of an infective nature. The pain is 
higher and extends across the back, with 
marked tenderness of the lumbar muscles, 
but not over the sacro-iliac joints. The 
patient complains of a stiff painful back 
which is relieved by sitting or lying down. 
Upon arising he has difficulty in straightening 
the body. 

Typhoid spines are sometimes due to sub- 
luxations, long rest in bed with subsequent 
relaxation of the ligaments and muscles, pre- 
disposing to the condition. However, the his- 
tory of typhoid and the roentgenogram 
should make the diagnosis clear. 

As strange as it may seem, the X-ray offers 
little help in the diagnosis, positive findings 
being secured in only 7 out of 300 of Paul 
Magnuson’s series, and in only three cases of 
my series. 

TREATMEN1 

The principle of the correct treatment is to 
restore the normal relations between the 
sacrum and ilium and to maintain them by 
suitable support. The reduction of the sub- 
luxation should be accomplished at once. 
Remembering the pathological process, which 
consists of a definite displacement forward 
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Photograph illustrating manipulation of patient. 


Fig. 15. 


of the ilium from the sacrum at the upper 
part of the joint produced by extreme hy- 
perextension of the spine together with the 
strong muscular pull on the anterior part of 
the ilium, it is readily seen that these two 
forces acting in opposite directions at the 
same time produce the forward displacement 
of the ilium at the upper part of the joint. 
The position is maintained largely by the 
spasm and the pull of the hamstrings on 
the tuber ischium, which tends to rotate the 
ilium forward. ‘The treatment should be 
based on principles which take into considera- 
tion the pathology that exists. Gunn’s rule, 
which is ‘‘to place the extremity in the posi- 
tion it occupied at the time of the dislocation 
and reverse the force,” is applicable here the 
same as in any other case of dislocated joint, 
and I will describe in detail a maneuver based 
on this rule which I believe to be original, as 
a thorough search of the literature does not 
reveal any similar manipulation. 

The patient is placed on the table, face 
downward, his weight being supported by the 
elbows and abdomen, and his hands grasping 
the edge of the table securely. The surgeon 
while standing on a box near the feet of the 
patient, firmly grasps his ankles and lifts his 
body clear of the table, the body being sup- 
ported above by the elbows alone. It is held 
in this manner for several minutes, with the 
legs in abduction, strong steady traction being 
made on the affected leg, while an assistant 
makes firm pressure over the sacrum. ‘The 
body should be lifted up and down while the 
traction is being made. There is usually 
sudden marked relief as the bones slip into 
place, and the lumbar curvature is in most 
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instances restored at once. The mechanism 
is as follows: In lifting the patient’s body by 
the ankles, we are hyperextending the spine 
and thus relaxing the strong posterior sacro- 
iliac ligaments and also relieving the joint 
from the pull of the hamstrings. The abduc- 
tion relieves the supporting action of the 
psoas muscles. In other words, we are placing 
the joint in the position it occupied at the time 
of displacement which is hyperextension. The 
strong pull upon the leg of the affected side 
unlocks the joint by increasing the deformity 
due to the action of the extensor quadriceps 
muscles, especially the rectus femoris, sar- 
torius and iliacus which exert a downward and 
outward pull upon the upper anterior part of 
the ilium, thus increasing its separation from 
the sacrum and at the same time relaxing the 
pull from the hamstrings. Reversing the force 
occurs when the weight of the body drags the 
spine forward and favors replacement of the 
ilium by forcing the sacrum forward. ‘This 
process is aided by pressure being made over 
the sacrum by an assistant and by the steady 
traction upon the affected limb, which, as was 
noted, also tends to unlock or separate the 
joint. It can be readily seen that the dragging 
position of the suspended body, together with 
traction on the affected side, which relaxes 
the joint, and firm pressure over the sacrum 
will tend to replace the bones, thus fulfilling 
Gunn's rule. After replacement, a firm support 
of adhesive tape is passed behind from in front 
of one great trochanter to the other. It must 
be remembered that it is essential to place the 
support low, well down on the buttocks, below 
the level of the trochanters, as any lateral 
pressure above this point tends to separate 
the joint and produce great pain. The straps 
should extend from the anterior part of the 
ilium on one side to a similar point upon the 
other side, and should cover the buttock an‘ 
lower lumbar spine, below the trochanters. 
I always put a firm pad of cotton or felt over 
the sacrum so that pressure is maintained on 
it at all times. This dressing should be re- 
applied in about 6 days. The patient should 
be put to bed for one week if the displacement 
is acute, and a small firm pillow so placed 
as to maintain the lumbar curvature and keep 
any strain off the injured ligaments. 
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There is no single manipulation in surgery 
that gives more immediately spectacular re- 
sults. A patient is seen suffering excruciating 
pain, the lumbar curve is obliterated, and he 
is scarcely able to stand. After the manipula- 
tion in the great majority of cases, he obtains 
immediate relief and feels practically as good 
as before. Untreated, these patients suffer 
indefinitely and inflammation frequently de- 
velops in the affected joint. These are the 
patients with chronic sciatica, lumbago, and 
muscular rheumatism that make the rounds of 
the physicians unsuccessfully and finally end 
up with osteopaths or chiropractors. In all 
cases I recommend that a supporting belt 
with a firm sacral pad lacing at the front, be 
worn low down on the pelvis, the upper part 
of the belt always being below the iliac crests. 
The trouble with the ordinary sacro-iliac belt 
is that it is made to be worn too high instead 
of low down on the pelvis at the level of the 
great trochanters. If the belt is too high pres- 
sure is exerted against the crests of the ilium 
and the separation of the bones increased, and 
the purpose of the belt is defeated, whereas if 
the belt is low the sacro-iliac joint is com- 
pressed and supported. These supports are to 
be worn for 6 months and can be removed at 
night provided a small pillow be kept beneath 
the lumbar spine. 

In the great majority of the acute cases this 
is all the treatment that is necessary. The 
patient should be cautioned against slipping. 
stooping with the knees stiff, sudden twisting, 
or running as recurrences are frequent within 
the first 6 months. If there is no recurrence 
within that time, it is safe to assume that the 
joint has been restored to its normal condi- 
tion. 

Occasionally, and especially if the condition 
had existed more than one week, manipulation 
and support occasionally fail to effect an im- 
mediate cure, the reason being that an in- 
flammatory process has already been set up 
in the ligaments or joint. Recovery will not 
take place until this inflammation subsides, 
and I know of nothing better to hasten the 
disappearance of the inflammation than dia- 
thermy given daily for about 24 treatments. 
This together with rest in bed and proper 
support will cure practically all of the acute 


cases. The sciatica which occasionally com- 
plicates the subluxations usually subsides 
rapidly after replacement of the bones, sup- 
port, and rest in bed. However, diathermy 
along the course of the nerve has a most 
beneficial effect. 

The treatment of the chronic cases due to 
faulty posture must have a somewhat different 
management. As a true relaxation exists, the 
bones should be replaced by the manipulation 
and the patient securely strapped with ad- 
hesive. In addition to the subluxation we 
have also an inflammation of the joint either 
one or both, to deal with. The patient should 
be kept in bed for from 2 to 4 weeks witha 
small firm pillow beneath his lumbar spine. 
If the pain persists ora true sciatica is present, 
Buck’s extension on the affected side will 
hasten recovery by relaxing the muscles and 
ligaments and immobilizing the extremity. 
I have occasionally injected the sciatic nerve 
with ice cold normal salt solution with prompt 
disappearance of the pain in the leg. This 
procedure, however, is rarely necessary. A 
plaster-of-Paris spica cast put onimmediately 
after the reduction and kept on for from 2 to 4 
weeks is a very satisfactory treatment, as the 
immobilization allows the inflamed ligaments 
to heal. All pain usually disappears within 
several days after either the Buck’s extension 
or the cast. 

Where inflammation or infection of the 
joint is present following a chronic subluxa- 
tion, there is reason to believe that focal in- 
fection plays an important réle in prolonging 
the disability. All abscessed teeth and in- 
fected tonsils should be removed. I have two 
cases in mind in which recovery took place 
only after the removal of some gangrenous 
hemorrhoids. The entire general system 
should be toned up so as to afford all possible 
aid to the weakened ligaments and joints. 

There are some cases of repeated recurrent 
subluxations which will fail to respond to the 
above treatment and immobilization of the 
joint by open operation with ivory pegs as 
recommended by Magnuson, or the bone in- 
lay as done by Albee offers the best chance 
of a permanent cure. 

Table I gives the results in my series of 80 
cases. 
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TABLE I. RESULTS 
( ‘ 

‘Total number treated So 

Acute cases—treated by manipulation, strapping, 
rest in bed for 1 week 65 
Relieved....... 05 
Complete permanent relief... .. 50 
Complete relief but recurrence in 6 months 13 
Recurrence—once only } 
Recurrence—twice or more 19) 
No relief obtained fo) 
Improved but not cured ? 
(Chronic cases. . . 1s 


Complete permanent relief following manipula 
tion alone ‘ aia 
Benefited but symptoms not immediately relieved. 8 
Complete permanent relief following manipulation 
and Buck’s extension, immobilization and dia 
thermy 1 
Relieved by manipulation and immobilization; 
complete recovery following haemorrhoidectomy 
Relieved by treatment; complete recovery follow 
ing tonsillectomy 
Unimproved 


Cases treated by manipulation alone... 10 
Relieved at once....... 10 
Recurrence ’ ee 

Cases treated by manipulation and strapping with 

out rest in bed . 20 
Relieved at once ’ 0 
Recurrences. . . - 2 


RESULTS OF ANATOMICAL RESEARCH PER 
FORMED ON THIRTY SPECIMENS 


Realizing that a great deal of uncertainty 
exists in regard to the structure and function 
of the sacro-iliac joint we made a careful 
dissection of thirty specimens with the view 
of ascertaining the true anatomy and physiol- 
ogy of the joints. This work was carried on at 
the Anatomical Laboratories of Northwestern 
University. 

The observations made were as follows: the 
sacro-iliac joint is a true joint possessing syn- 
ovial membrane which is much thicker on the 
sacral side, synovial fluid, and a weak capsule. 
Motion was elicited in every specimen and 
varied from 1 millimeter to 3 millimeters. In 
our cadavers, in variance with the statements 
of other writers, we found that the sacrum was 
fixed and did not move at all. The motion 
consisted of rotation both forward and back- 
ward of the ilium on the sacrum, mainly at the 
upper part of the joint. We were able to pro- 
duce definite slippings of the joint which con- 
sisted most frequently of an anterior displace- 
ment of the ilium on the sacrum. Definite 
locking occurred by forcing the ilium forward 
and downward which condition was relieved 
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by further separation of the joint. We were 
not able to produce any permanent displace- 
ment posteriorly of the ilium on the sacrum 
although the ilium was displaced posteriorly 
in every case from o.5 to 3 millimeters when 
the thighs were flexed on the abdomen. We 
observed that the powerful psoas muscle acted 
as a brace to maintain the strength of the 
sacro-iliac joint and that it was only after 
abducting the thigh slightly and thus relaxing 
the psoas muscle that we were able to produce 
appreciable motion anteriorly in the sacro-iliac 
joint. Motion was demonstrated by driving 
a nail into the promontory of the sacrum, 
another in the sacrum close to the joint and 
another in the ilium close to the joint, all being 
in a straight line. By flexing the thigh on the 
abdomen the nail driven into the ilium separ- 
ated from the line of the other nails from o. 5 
to 3 millimeters, and upon hyperextending the 
spine and the thigh, thus causing the extensor 
muscles to pull on the ilium, the nail in the 
ilium separated from the straight line from 0.5 
to 3 millimeters in the different specimens. 
The degree of motion was increased by abduct- 
ing the thigh and thus relieving the support of 
the psoas muscle. This procedure definitely 
showed motion to exist in the joints normally 
both anteriorly and posteriorly. 

Upon dissection of a locked joint, it was 
found that the locking was due to one or more 
of the roughened projections becoming im- 
pinged in a corresponding cavity of the op- 
posite bone. The displacement appeared to be 
at the upper part of the joint and because of 
the ilium being pulled forward the appearance 
of a flat back resulted. 
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SPINAL ANASSTHESIA 


A Report or THREE HUNDRED AND NINETY-TWO CASES 


By COMMANDER JOSEPH J. A. MCMULLIN, M.D., M.C., U.S.N., Leacur ISLAND, 
PENNSYLVANIA 


N reporting this series of 392 spinal 

anwsthesias, performed at the United 

States Naval Hospital, League Island, 
Pennsylvania, we do not wish to put forth 
the opinion that this form of anasthesia 
is ideal. The question of its safety is de- 
batable. It does not invariably produce 
analgesia; it does not always last long enough 
to complete prolonged operations; it is not 
without exception regarded by patients as 
pleasant to take; it is usually accompanied by 
a fall of blood pressure, often by nausea and 
vomiting, and sometimes by alarming vaso- 
motor and respiratory collapse. Many sur- 
geons regard spinal anesthesia as unsafe and 
unreliable. 

Having enumerated some of the con- 
spicuous bad features of spinal anaesthesia, 
we are prepared to make some frank com- 
ments, based on our limited personal expe- 
rience. 

An anesthetic should be safe, never fail to 
produce anesthesia, should be pleasant to 


take, give satisfactory relaxations, and be 
free of untoward after effects. 

There is no anesthetic known which fulfills 
all these ideals. Ether is generally regarded 
as a safe and satisfactory anesthetic. Ether 
has stood the acid-test of time; it is almost 
fool-proof. Nitrous oxide and ethylene are 
excellent anesthetics, but they do not pro- 
duce satisfactory relaxation unless combined 
with local anaesthesia. There is a tendency at 
the present time toward local anasthesia. 
There is a reason. In fact there are several 
reasons. A local anwsthetic is safe, produces 
excellent relaxation, is not very unpleasant 
to take if expertly administered, and_ is 
at least quite as free from untoward after 
effects as are general anasthetics. It was 
thought that local anawsthesia would elim- 
inate pulmonary complications, but this 
hope has not been realized. We see post- 
operative pneumonia and pulmonary embo- 
lism following local anesthesia. Patients 
suffering from acute and chronic respiratory 
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infections frequently come to us requiring 
immediate operation. Such cases undoubted- 
ly run less risk of postoperative pneumonia 
and pulmonary abscess if a local or spinal 
anwsthetic is used. No matter what the 
anesthetic may be the patient will probably 
perspire freely during the operation, and it is 
my firm conviction that at least some post- 
operative pneumonias are produced by chill- 
ing of the patient, either on his trip back to 
bed or after he arrives there. 

If the patient’s pajamas need to be changed, 
care should be taken to prevent chilling during 
the act. ‘The ventilation of wards and private 
rooms will also bear watching. A headache 
from insuflicient ventilation is preferable to 
a chestache from too much ventilation. The 
old fashioned draught is just as potent as it 
was in the days of yore. 

Pulmonary embolism happens 
quently than statistics indicate. 
called postoperative pneumonias are really 
instances of embolism with infarction. Fatal 
or near-fatal cases are the ones generally 
recognized. When we recall that a clot in the 
venous circulation is carried to the right 
heart and then directly to the lungs, it is 
reasonable to suppose that small clots fre- 
quently lodge in the smaller branches of the 
pulmonary artery, and produce symptoms 
which pass muster as bronchitis and pneu- 
monia. ‘There is no convincing proof that 
spinal and local anesthesia has lessened the 
frequency of pulmonary embolism and throm- 
bosis. 

In this series of spinal anesthesias we had 
two alarmingly severe reactions, but no 
deaths. In both instances the injections 
were made in the eleventh thoracic inter- 
space. In one case the patient appeared to be 
dead. He was pulseless and_ breathless. 
When intravenous saline was administered 
it was necessary to expose his vein by dis- 
section. ‘The vein was cut to permit the 
introduction of a cannula. During the dis- 
section for the vein, and after the vein was 
cut, there was not a drop of blood in evidence. 
After the patient had been given about 300 
cubic centimeters of salt solution (con- 
taining o.1 per cent adrenalin) his pulse 


more fre 
Many so 


became perceptible and his respirations—at 
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first slow and irregular—returned. When the 
transfusion (1,000 cubic centimeters) was 
completed, his pulse, respiration, and blood 
pressure had returned approximately to nor- 
mal. Less than 3 minutes elapsed from the 
time this patient went into collapse until the 
intravenous salt solution was started. This 
patient also received 1/75 grain of atropine 
hypodermically. Atropine is a vasomotor 
stimulant, and if absorbed might be expected 
to be of value in vasomotor collapse. 

Mild reactions were too numerous to enum- 
erate. The average drop in blood pressure for 
the series was 18 points systolic and 15 points 
diastolic. The pulse rate was frequently, but 
not as a rule, markedly decreased. Many pa- 
tients showed pallor, nausea, and vomiting. 
We treat these mild reactions by placing 
gauze wrung out in ice water over the fore- 
head, and by inhalations of ammonia. We 
have had no severe reactions when the 
injection was made in, or below, the second 
lumbar interspace. 

In 10 cases, adequate and _ satisfactory 
anesthesia was not obtained; in 14 Cases, 
perfect anesthesia was obtained for approxi- 
mately 1 hour, but it was necessary to sup- 
plement spinal with local or general anzsthe- 
sia to complete prolonged operations. 

Failure to obtain anwxsthesia is probably 
due in large part to faulty technique, the 
full amount of the local anesthetic not being 
introduced, into the subarachnoid space. 
In intravenous injections the needle may 
obtain blood, but fluid injected may go into 
the cellular tissue outside the vein; so, also, 
in intrathecal rachi-ansthesia the needle may 
obtain liquor spinalis, but the anesthetic 
when injected may not all find its way 
through the meninges, but may be discharged 
into the cellular tissue surrounding the theca; 
or some of the solution may leak through the 
opening. Therefore, with a small bore needle 
properly introduced, and with sufficient 
dosage of a potent local anzsthetic, anesthe- 
sia should invariably be produced. 

Another cause for failure is 
ilization of the anesthetic. 

Given properly and in sufficient dosage the 
local anesthetic should be responsible for few 
failures. As our experience increases our 


over-ster- 
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failures decrease. We formerly gave 1 grain 
of novocain for each 100 pounds of body 
weight. We now give 2 grains to adults 
irrespective of age, weight, or blood pressure. 
One of the most commendable features of 
spinal anesthesia is the relaxation obtained. 
In abdominal surgery relaxation and success 
go hand in hand. Relaxation makes for better 
exposure. When relaxed the patient breathes 
quietly. There are no exaggerated excursions 
of the diaphragm, or increased intra-abdom- 
inal pressure, with consequent bobbing about 
of intestines. We obtain a “‘silent belly,” and 
this facilitates operative maneuvers, and 
enables the surgeon to work skilfully and 
speedily. We have noticed in extensive in- 
testinal resections, resections of the stomach, 
and in gall-bladder operations that shock is 
minimized by the use of spinal anesthesia. 
The late untoward results of spinal an- 
wsthesia have been greatly exaggerated. 
Patients sometimes complain of severe head- 
ache after they return from the operating 
room. If the character of the operation per- 
mits the patient to take medicine by mouth 
we administer 10 grains of aspirin, and 
sometimes in addition a cupful of black 
coffee. Otherwise we may resort to morphine. 
In one patient an internal strabismus devel- 
oped 3 days after operation, persisted for 
several weeks, and completely disappeared. 
About the same time an internal strabismus 
was observed in one of the medical wards, 
following a simple spinal tap performed for 
diagnostic examination. The dangers of 
spinal anesthesia, in our opinion, are im- 
mediate; the fear of late complications 
especially paralysis—may be regarded as a 
superstitious phobia. In making this state- 
ment we assume that the anesthetic agent is 
not irritating to the cord or meninges, and the 
technique of administration beyond reproach. 
Spinal anesthesia usually lasts about 1 
hour and 15 minutes; sometimes less (about 
45 minutes), and sometimes considerably 
longer (about 2!% hours). If the operation is 
expected to last more than an hour we should 
plan to supplement the spinal by local or 
general anesthesia. 
One of the contra-indications of spinal 
anesthesia is supposed to be low blood pres- 


sure. Most of our patients were young men, 
but nevertheless not uniformly good opera- 
tive risks. The average blood pressure was 
128 systolic and 80 diastolic. We have 
frequently administered spinal anesthesia to 
patients with systolic blood pressures ranging 
between go to 100. It seems safe to accept a 
systolic blood pressure as low as too for 
spinal anesthesia, but in the present state of 
our knowledge and experience this should be 
the low limit. Some other form of anesthesia 
is advised for patients with a systolic blood 
pressure lower than too. 

Spinal anesthesia should not be used 
routinely on all patients; no form of anzsthe- 
sia should be used routinely. If we under- 
stand how to use spinal anesthesia, and bear 
in mind its limitations, we have at our 
command an excellent form of anesthesia 
suitable for a large number of patients. 
Spinal anesthesia was first used in this 
hospital in June, 1924, and since then to 
February 1, 1927, 1,428 operations. were 
performed, either by the writer or his assist- 
ants. Spinal anesthesia (unsupplemented) 
was used in 368; spinal, nitrous oxide and 
ether, 16; spinal and local, 8; local (procaine), 
488; caudal, 153; local and nitrous oxide, 29; 
ether and nitrous oxide, 221; ether, 138; 
caudal and nitrous oxide, 7. 

In the Naval and Military Service and in 
isolated locations where there is a lack of 
capable assistants, the surgeon can employ 
this form of anasthesia and thereby have his 
most valuable assistant help him with the 
operation instead of functioning as_ the 
anesthetist. However, someone should be at 
the head of the table to cheer the patient, 
give him a word of encouragement, or engage 
him in conversation. The patient’s general 
condition should be watched by this assistant, 
who can also administer appropriate treat- 
ment, including intravenous salt solution and 
adrenalin, as indicated. We do not believe 
in fussing with patients under spinal anzsthe- 
sia. We do not ask them how they feel every 
few minutes, nor do we note their blood 
pressure every so often. We determine the 
blood pressure before and after the injection, 
and again only when the patient shows 
symptoms of collapse. We endeavor to 
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create an air of genial confidence. We try to 
raise the patient’s morale by our words and 
actions. Spinal and local anesthesia work 
best mixed with psychology. 

For operations in the upper abdomen we 
make the injection between the eleventh and 
twelfth thoracic vertebrae, and for the lower 
abdomen between the second and third, or 
third and fourth lumbar vertebra. We have 
practically abandoned the high injections 
and now use spinal anesthesia only for 
operations on the lower half of the body. 
Sometimes the lumbar injection gives anas- 
thesia throughout the abdomen. 

Our technique for the administration of 
spinal anwsthesia is as follows: 

1. Two grains of powdered novocain are 
placed in a medicine glass or beaker, the 
top of the container covered with gauze and 
placed in the autoclave for eight minutes un- 
der 15 Ibs. pressure. 

2. The patient, who has received a pre- 
liminary hypodermic injection of morphine 
and atropine, is placed in the sitting posture 
if his condition permits, over the side of the 
table, and the site of the injection painted 
with tincture of iodine and then with alcohol. 

3. An 18 gauge nickeloid spinal needle is 
introduced in the center line between the 
second and third or third and fourth lumbar 
spines, and about 8 cubic centimeters of 
spinal fluid collected in the beaker containing 
the sterilized novocain. The stylet is re- 
placed in the bore of the needle to prevent 
further escape of spinal fluid, while 3 drops 


of adrenalin are mixed in the beaker, with the 
spinal fluid and novocain. When the novocain 
is completely dissolved the contents of the 
beaker are drawn into a 1o cubic centimeter 
Luer syringe, the stylet is removed from the 
needle, and the contents of the syringe are 
slowly injected. 
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4. The needle is withdrawn, the site of the 
puncture touched with collodion, and the 
patient placed in the recumbent posture with 
the head slightly elevated. 

The patient at first finds his legs heavy 
when he attempts to raise them, and when 
this sign appears, we can feel fairly certain 
satisfactory anwsthesia will be obtained. 
Anesthesia usually promptly follows the in- 
jection but the operation should not be 
started for at least 15 minutes after the injec- 
tion is given. 

We do not lower the patient’s head, as the 
solution injected is heavier than plain spinal 
fluid. After the lapse of 15 or 20 minutes, 
when anesthesia has been effected, it appears 
to make no great difference whether the 
patient’s head is raised or lowered. We have 
operated with the patient in the Trendelen- 
burg position. We wish to repeat, however, 
that the patient’s head should be kept 
slightly raised until anesthesia is obtained. 
A conscious patient lying on his back is most 
comfortable, and can breathe easier with his 
head resting on a small pillow. 

1. Spinal anesthesia does not fulfill all our 
ideal requirements. 

2. It produces excellent relaxation. 

3. The intrathecal injection of 2 grains of 
novocain, dissolved in spinal fluid failed to 
produce anesthesia in 2.55 per cent of our 
cases. 

4. Spinal anesthesia cannot be _ relied 
upon for long operations, unless it is supple- 
mented with local or some form of general 
anesthesia. 

5. Novocain spinal anesthesia is safe pro- 
vided the injection is made no higher than the 
second lumbar interspace. 

6. We should constantly remember that 
patients under spinal anesthesia are awake 
and are therefore susceptible to suggestion. 
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THE LOCAL USE OF 


ETHER IN GYNECOLOGY'! 


By GEORGE DE TARNOWSKY, M.D., F.A.C.S., Catcaco 


OUR years ago next month I presented 

before the fellows of this society my 

experience in the use of ether as a 
method of treatment in peritonitis and 
allied diseases. At that time, while I had had 
considerable experience in the local use of 
ether in infections, I had not had enough 
gynecological cases to warrant my presenting 
that part of the subject to you. I want 
tonight to report the local use of ether in 
two gynecological conditions, chronic en- 
docervicitis and therapeutic abortion. 

I have had the opportunity of treating 
ten such cases. The age of the patients 
varied between 18 and 44 years. Two of the 
patients were married, iii-para and iv-para; 
four were married and had never been preg- 
nant and four were unmarried. The duration 
of the endocervicitis varied between a few 
months and 4 years. Two of the ten had lacer- 
ated cervices which were repaired in addition 
io the loca! treatment. I used ether in these 
conditions because I was confident that if we 
could find some solution which was a stimu- 
lant, but which could not produce any 
deteriorating effects on function, we might 
show a step in advance in the treatment of 
chronic endocervicitis or cervicitis. The 
method advocated is comparatively simple. 
The whole procedure can be carried out in the 
office. If you have an assistant or a nurse, it 
makes it a little easier but it is not necessary. 
The only instruments needed are a bivalve 
speculum, an ordinary dressing forceps, a 
tenaculum, a 20 cubic centimeter glass Luer 
syringe, and some 12 or 14 gauge rubber 
catheters. The patient is placed on the 
gynecological table and the bivalve speculum 
introduced. The cervix is hooked with the 
tenaculum to steady it. The tip of the 
catheter is grasped with the dressing forceps, 
and under guidance of the eye is pushed 
into the cervical canal for 1.5 to 2 inches. 
After this is done the tenaculum and dressing 
forceps are removed and an ordinary tampon 
inserted. I prefer cotton to any other mate- 


rial, because it absorbs the few drops of 
ether liquid which will drop back into’ the 
vagina. The Luer syringe is filled with 20 
cubic centimeters of ether which is injected 
through the catheter fairly slowly. The 
patient who receives approximately 20 cubic 
centimeters complains of a sensation of 
cold, followed immediately afterward by a 
sensation of extreme warmth but she does 
not complain of severe pain. 

In none of the ten cases was there any 
severe reaction. The object of the cotton 
tampon is to prevent the dropping of the 
few drops of liquid ether into the vagina, 
which would be painful. Consequently by 
the holding of the tampon tight against the 
cervix, pressure is maintained. ‘Those of 
you who were here 4 years ago will remember 
my stating that the action of ether was the 
same as that of a vapor. Ten seconds after 
it is put into the peritoneum, it acts as a 
vapor under tension. Therefore a tampon 
placed against the cervix has this double 
action; it prevents the dropping of ether 
into the cervix, and permits the vaporization 
to be more thorough. Following the treat- 
ment we wait 5 minutes, and then remove the 
tampon. The patient leaves the office 5 or 1c 
minutes later. The treatments are repeated 
twice a week. It goes without saying that in 
cases with lacerations and in chronic en- 
largement of the Bartholin gland, treatment 
should be surgical prior to that of ether. 

The results have been extremely gratifying. 
Perhaps I could mention one typical case, a 
young woman, of 21 years, married 4 years, 
not pregnant. On examination I found a 
marked retroversion of the uterus and a 
typical picture of an oozing cervix. ‘There was 
thick, tenacious mucus filling the whole 
upper vaginal vault. After eight treatments, 
the endocervicitis had improved 75 per cent. 
I did a round ligament shortening and the 
patient left the hospital after twelve treat- 
ments. I followed that patient for 
years. She reported to me every 3 months for 
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examination. I consider her absolutely cured. 
The same is true of the two patients with 
lacerated cervices which I repaired and 
afterward treated locally. They are abso- 
lutely well; do not complain of leucorrhoea 
and no longer wear protectors. I have no 
hesitancy in recommending this, as a simple, 
effective office treatment for endocervicitis. 

The second condition in which I have used 
ether locally, and I hesitate somewhat to 
present this because it might be misunder- 
stood, is for the production of therapeutic 
abortion. In the past 5 years I have had 
three occasions to produce therapeutic abor- 
tion. The first was in a young married 
woman, a Polish refugee, 27 years of age, who 
was sent to me because of tuberculosis of the 
left upper lobe of the lung. She had not only a 
tuberculosis but also a pleurisy with effusion. 
With the same treatment which I use for 
endocervicitis I introduced the catheter 4 
inches instead of 2 and injected 1 dram of 
ether into the uterine cavity. The same 
sensation of cold, followed however in this 
case by a sensation of heat and immediate 
cramps, occurred. Within 2 minutes ether 
vapor mixed with a few drops of blood issued 
through the cervical canal. I left the patient 
on the table for 5 minutes, at the end of 
which time the cramps had ceased. She was 
taken home and 18 hours later passed a 
spontaneous product of cenception. ‘That 
was my first case. A year and a half later an 
Italian woman, also tuberculous, 2'2 months 
pregnant, was sent to me and I used the 
same treatment. In this case I did not 


succeed in passing the soft rubber catheter. 
She had been badly lacerated in the two 
previous pregnancies and I could not pass the 
Fortunately, I had 


catheter into the orifice. 
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a No. 12 Coudé hard catheter, and by hold- 
ing it with its tip turned anteriorly, it passed 
into the uterine canal without any difficulty. 
Again I injected a dram of ether. This 
patient was a Sicilian, highly excitable, and 
she created quite a little disturbance in the 
office for about 2 minutes. ‘The cramps ap- 
parently were excessive. She confessed after- 
ward that the pain was not excessive but 
that she was scared. Those of you who know 
the southern Italians can understand how 
they cry out at apparently nothing. She 
quieted down and was taken home. Twelve 
hours later she telephoned me that she had 
expelled a product of conception. 

The third case was a Russian refugee, 27 
years of age, married, i-para, with a right 
upper lobe tuberculosis and a pleurisy with 
effusion. The same procedure was carried 
out on this third patient and 20 hours later 
she had a spontaneous expulsion of the prod- 
ucts of conception. This third case 8 months 
later died at the Municipal Tuberculosis 
Sanitarium of a generalized pulmonary tuber- 
culosis. 

I report these three cases because I think 
they give one a new modus operandi in 
cases in which therapeutic abortion is frank- 
ly indicated. Remember, these cases were 
charity cases and did not want to go to the 
hospital, and especially did not want to go to 
the Cook County Hospital. All three were 
followed for months afterward and _ there 
were no complications in any one of the 
three. I hesitate to report the method 
because of the danger of such procedure 
being abused, but I do feel it is a safe pro- 
cedure when there are proper indications, 
and there surely were indications in this 
particular group. 
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CASSAREAN SECTION 


INDICATION AND LIMITATIONS! 


By GEORGE CLARK MOSHER, A.M., M.D., F.A.C.S., Kansas Ciry, Missourt 


HE primitive indication for abdominal 
delivery was doubtless the attempt to 
spare the unborn child of a dying 
mother. ‘This was a practice among the 
Egyptians and the Jews, perhaps even with 
sarlier nations, more primitive people. 
Cesarean section was certainly known 
to the Romans, as witness the lex regia of 
Numa Pompilius, one of the early Cesars, 
that the body of no woman dying in labor 


should be buried without the child being .- 


first extracted. The interest of the mother, 
of course, was not considered as she was 
already moribund. The lex regia became the 
lex cesarea or law of the Emperor, under the 
Cesars; coming down through the Germans 
as the Kaiserschnitt; thus it was a Royal 
decree, an edict, not a method of operation. 

The derivation of the word is questioned 
by some authorities as to whether it be from 
cedo, caedere, casi, cesum, or from one of 
several other roots. If the derivation be 
accepted as from cedere, to cut, it is clear 
then cesarean section is a redundancy, being 
a duplication of two words of similar meaning. 
The terminology must probably be left in 
doubt. 

Whatever the derivation, the operation will 
probably continue to be known by its present 
designation, since time and custom have 
stamped it with approval. 

The history of the casarean operation is 
to be divided into four periods. 

First the postmortem law, the lex regia up 
to 1500; second 1500 to 1876; third 1876 to 
1888; and the fourth since 1888. 

Vague tradition doubtless is more than 
historical fact the source of many stories of 
the survival of the mother in early sections. 
It is questioned if Julius Caesar was thus born, 
as witness letters he wrote from his various 
wars to his mother Julia. Several other his- 
torical characters including A%sculapius and 
Edward VI of England were reputed to have 
been cwsareans. Perhaps they were. 


Shakespeare tells us that Macduff was 
“from his mother’s womb untimely ripped”’; 
but Dr. Harris thinks that this has reference 
to a horn rip by a bull, not by the knife of 
the barber or lithotomist. 

Medical antiquaries have long studied the 
interesting case of the wife of Jakob Nufer, 
the sow gelder of Segerhausen, Switzerland, 
in 1500. The patient was given up in despair 
by eleven barbers and seven midwives be 
cause they saw no indication for her delivery. 
We are told she was operated upon by the 
schwein spayer himself, as he declared, non 
secus alicui porco, just like he would do for a 
sow. However, since Mrs. Nufer lived to 
bear four other children, including a pair of 
twins, there is a question as to whether the 
case was not one of full term abdominal 
ectopic pregnancy, and not a problem of con 
tracted pelvis, which was thus happily 
terminated. 

It is a far cry from Nufer to the refinement 
which today is to be seen in a cwsarean section, 
yet for over 300 years we learn that no im- 
provement in results was obtained in maternal 
mortality in abdominal delivery. Dr. Harris, 
of Philadelphia, wrote that until Dr. Lusk’s 
case in 1876, no successful operation, so far 
as the mother was concerned, had been per 
formed in America in half a century. In 
fact he gathered statistics of 14 cases of gore 
ripping by bulls and buffaloes, with 10 
mothers and 7 babies surviving, as against 
84 per cent death rate of mothers at the 
hands of the surgeons. 

The victims of the caesarean all died from 
hemorrhage and sepsis, as the uterine wound 
was not sutured. 

Tarnier said that no woman who was 
delivered by a cawsarean in Paris, 1787 to 
1876, survived; Winckel and Stein made the 
same assertion as to the operation in Vienna. 

The indication for caesarean section in the 
interest of the mother dates from the third 
period, that of Porro’s supravaginal amputa- 


1Presented before the Detroit Obstetrical Society, October 12, 1926. 
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tion of the uterus in 1876, the brilliant results 
of which would seem to justify the perform- 
ing of the operation as a means of saving the 
life of the woman, the mortality having been 
previously 56 to 84 per cent. Hence Porro is 
to be hailed as the discoverer of a humane 
and comparatively safe operation, which 
has been a boon to humanity. 

It is an interesting commentary on the 
third era that Dr. Renkel, a medical mis- 
sionary in Uganda, Africa, described a 
cwsarean section which he saw, done by a 
native in 1879. The patient was made drunk 
on banana wine, as an anesthetic. The opera- 
tor washed his hands in the same fluid, as an 
antiseptic. The incision was made, the fetus 
lifted out, the cord was cut, the placenta 
removed and the uterine cavity washed out 
with the wine. The abdomen was held to- 
gether by two native assistants, while the 
abdominal wound was closed, with a figure 
of eight of grass on pins. The entire abdomen 
was then covered with a paste of herbs. ‘The 
temperature did not rise over too. The 
wound was healed in 11 days. 

The fourth epoch in casarean begins with 
Saenger, in 1888. This was the first con- 
servative, as compared with Porro’s section 
an} amputation of the uterus which was, of 
course, radical. 

Porro’s method was then relegated prop- 
erly to the class of cases distinctly infected, 
Saenger’s operation preserving the maternal 
capacity of the woman. The present day 
fourth era includes the conservative section 
of Saenger, the Porro amputation, the two 
flap low cervical incision, of De Lee and Beck, 
following that of Frank of Cologne, in 1907, 
(extraperitoneal operation for cases infected) 
and the vaginal cwsarean to which Reuben 
Peterson, in 1914, gave a most enthusiastic 
discussion, even urging it as the operative 
technique for the general practitioner. 

Analysis of all the various methods of 
operation brings the appreciation that each 
had its virtues in some especial instance; for 
the great majority of cases the indication will 
still be the classical conservative operation. 

When a previous attempt has been made 
to deliver by the pelvic route, the membranes 
being ruptured, when forceps, version or 
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craniotomy have been attempted, or even 
when repeated vaginal examinations have con- 
taminated the field and infection is to be an- 
ticipated, the Saenger conservative operation 
is not indicated, because of the enormous mor- 
tality. The choice under these circumstances 
is to be dependent on the obstetrical judgment 
of the attendant. 

The outstanding fact to be borne in mind 
in estimating the true value of caesarean sec- 
tion is that the perfection of operative tech- 
nique is not the sine qua non in the reduction 
of mortality. Technique has this marked 
benefit only in properly selected cases. 

Not only among the laity, but of enor- 
mously greater gravity, there exists in the 
minds of the profession today the idea that 
cwsarean section is an absolutely safe and 
simple operation, which can always be de- 
pended upon to give perfectly satisfactory 
results to mother and child. 

It must be borne in mind that any laparot- 
omy carries its element of the risk, even in 
the hands of the most skilled operator and 
under the most ideal condition of the patient 
and her environment. Hence a cwsarean 
operation, instead of being chosen as one of 
election after deliberate consideration as the 
safest and best means of delivery, is adopted 
by many poorly trained obstetricians and 
general surgeons who do not pretend to have 
a working knowledge of the fundamental 
principles of the art of obstetrics. It is 
looked upon as an universal panacea for all 
obstetric ills, regardless of the condition of 
the patient, her measurements, her general 
health or the history of her case; or as one of 
my confréres in our hospital is fond of saying: 
“Since a casarean section is an operation so 
easy to perform it is like shooting fish in 
shallow water.” It is the easiest obstetrical 
maneuver, unless one admits the application 
of low forceps at the outlet; yet the operation 
carries with it, because of failure properly and 
intelligently to interpret indications, a greater 
morbidity and mortality than any other 
abdominal operation done for any pelvic 
condition. 

Because of the furore for surgical delivery 
of the child, cwsarean section has become 
such a popular operation that we are prone 
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to forget that the operation is not to be 
undertaken simply as an example of spec- 
tacular brilliant abdominal surgery. It is 
rather to be approached in a very differ- 
ent spirit; for it is a demonstration of the 
obstetrical conscience with limitations which 
yearly become more hard and fast when 
measured by the risk rate involved on the 
part of the mother. 

It is an established fact that the scope of 
any surgical procedure widens as the technique 
is perfected and as the morbidity and mor- 
tality are thereby reduced. Cwsarean section 
has been no exception to this rule. 

It is the endeavor of this discussion to 
show that while the indication has been 
properly extended and while statistics can 
be adduced to prove a mortality of 2 per cent, 
these figures are based on select cases with 
ideal environment and experienced obstetrical 
skill in the management of the delivery; on 
the other hand, in general the records are 
appalling because surgeons are being urged, 
by general practitioners, to do section where 
no indication is manifested, and in cases in 
which hours before the stage has passed in 
which the mother could be safely delivered 
in this manner. 

Dr. Rudolph Holmes, of Chicago, gave me 
in a letter dated April 8, 1926, some most 
interesting figures bearing on the incidence 
of casarean section. These were gleaned by 
Dr. Tottenham, a young Irish obstetrician, 
who in 1925, on his way to assume the chair 
of professor of obstetrics and gynecology, in 
the University of Hongkong, China, spent 
a number of months among American ma- 
ternity hospitals. The information is, of 
course, first hand, as it was given by officials 
of the hospitals, to Dr. Tottenham personally. 

The following figures were obtained: In the 
Jefferson Hospital, Philadelphia, 362 deliv- 
cries were done in 1924; 55 by cwsarean sec- 
tion, an incidence of 1 to 6. In the Boston 
Lying-In, there were 1,123 births, with 
caesarean section in 92; an incidence of 1 to 
12. In the Bellevue Hospital, New York, in 
4,286 births there were 44 cwsarean sections, 
an incidence 1 to 97. In the New York Lying- 
In, 3,511 labors with 5 casareans, an inci- 
dence 1 to 585. In the Johns Hopkins Hos- 
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pital there were 875 births for the year, with 
cesarean section incidence 1 to 125; since the 
opening of the hospital the incidence has 
been 1 to 103. In the Swedish Hospital, 
Minneapolis, in 1,667 births there were 4 
cesarean sections, an incidence 1 to 201. In 
the Burnside Hospital, Toronto, within 8 
years there were 6,982 births, with 8 casarean 
sections, an incidence of 1 to 861. 

The interesting fact of these figures is again 
the obstetrical conscience. The selection of 
cases for caesarean section, showing an in- 
cidence all the way from 1 to 6 in Jefferson, 
1 to 12 in Boston Lying-In, to 1 in 631 in 
Minneapolis General and 1 in 861 in Toronto, 
is a remarkable contrast. 

Surely the material reaching the maternity 
hospital in the various sections of the country 
can hardly show such wide discrepancy in 
its anatomical or pathological indications. 
We must recognize that the personal equation 
is largely responsible for the statistics. 

In a study of 2,000 cases of contracted 
pelvis in the Montreal Maternity 1906 to 
1924, out of 15,000 labors, it was found that 
622 cases were of the generally contracted 
type, 509 were rachitic, 398 were masculine, 
and 18 were diseased. The interesting feature 
of the analysis is that 75.5 per cent delivered 
themselves spontaneously, leaving but 24.5 
per cent which must be relieved by some 
operative procedure. Forceps deliveries were 
done in 186 with 2 deaths; 1 from cardiac 
disease, 1 from sepsis. ‘The infant death rate 
was 16.6 per cent. Version and extraction was 
done in 68 cases with one death from hamor 
rhage and with 30.8 per cent infant mor 
tality. Caesarean section was done 117 times 
for contracted pelvis, with a maternal mor 
tality of 5: 3 from sepsis, 1 from cardiac 
disease, and 1 from sarcoma. Seven of the 
babies were lost. Craniotomy was done 31 
times, always by selection, with no maternal 
deaths. 

In 70 cases labor was induced with no 
maternal death. ‘These results are fairly 
indicative of a well organized prenatal service 
and the cases of pelvic dystocia which must 
come into the class of operative treatment are 
differentiated long before the case reaches 
the stage of an emergency; again proving the 
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immense value to women in labor of having 
had prenatal care during pregnancy. 

Eardley Holland, of Birmingham, in an 
exhaustive study recently gave the most 
complete analysis of the risk rate in caesarean 
section since that of Peterson in 1914. Hol- 
land’s survey included all the reported cases 
of casarean section done in Great Britain 
and Ireland, 1911 to 1920, and his analysis of 
the indications has become a classic. In- 
cluded are 4,197 cases of section and they are 
classified according to the indication: con- 
tracted pelvis, 3,372; eclampsia and other 
toxwmia, 227; antepartum hemorrhage 208; 
other conditions, 336. 

The mortality in contracted pelvis was 
4.1 per cent. The 1,202 cases operated upon 
before the onset of labor gave a mortality of 
1.6 per cent; in 389 sections done early in 
labor the mortality was 1.8. Operation late in 
labor showed an increase in a death rate of 10 
per cent. In 35 cases a previous attempt at 
induction before the section was done had 
failed. ‘The mortality here was 14 per cent. 
After unsuccessful attempt at forceps de- 
livery, the cesarean mortality was 25.7 per 
cent for the mother, and 38 per cent for the 
fetus; 50 per cent maternal mortality fol- 
lowed unsuccessful attempt at craniotomy. 

In the 139 cases of contracted pelvis which 
resulted fatally, the cause of death was 
peritonitis, 49; sepsis, 16; septicemia, 10; pul- 
monary embolism, 8; pneumonia (all types), 
17; ileus, 2; and intestinal obstruction, 3. Of 
the children, 122 were born dead, and 131 
died in the first 2 weeks. The infant deaths 
were directly proportional to the duration of 
the labor. The maternal mortality in 195 
cases of eclampsia treated by cesarean section 
was 32.2 per cent. The death rate was three 
times higher after the sixth convulsion. 
‘Loxwmia was blamed for 20 cases; pneumonia 
(all types) 8, and embolism 1. Fetal and 
infant mortality was 50 per cent. Prema- 


turity was assigned as the chief cause of 
infant déath. 

lor placenta praevia, section was done 139 
times with a mortality of 11.5 
death rate of 27 per cent. 

For accidental haemorrhage, Holland re- 
ports a mortality of 27 per cent in 66 cases; 


and a fetal 
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uterine disease was given as a cause in 30 
cases with a maternal mortality of 46 per 
cent and fetal mortality 86 per cent. 

In hemorrhage and shock, the operation 
was done, not primarily to save the child, 
but as the quickest and easiest means of con- 
trolling the hemorrhage from the fatigued 
uterus. 

Obstruction by fibroids was the indication 
in 88 cases, and ovarian cysts in 12; carcinoma 
of the cervix was the indication 25 times. 
The mortality in fibroids was to per cent and 
fetal death 25 per cent. 

Thirty-three cases were operated upon 
because of malpresentation or over-size of 
the fetus. 

Grave maternal disease included 40 cases 
with heart trouble, and the mortality in 
these was 25 per cent with fetal deaths 16 
per cent. 

Two sections were done for pulmonary 
tuberculosis, and two for habitual death of 
the fetus during labor. 

Holland does not mention the number of 
cases of secondary sections done, the indica- 
tion being a. previous abdominal delivery. 
This report covers only the experience of 
British obstetric surgery. In a discussion 
of the subject of operative obstetrics in 
America Polak recently said: “It has been 
carried to such an extent that even the 
physiological process of normal labor is 
being disturbed; a normal child in normal 
position, being propelled by normal mecha- 
nism of labor, through a pelvis which is ample 
and with soft parts that are thoroughly 
dilatable is today often disturbed, either by 
cesarean, by version, or routine application 
of forceps, as soon as the head reaches the 
ischial spines. Other operators have so 
widened the indications for caesarean section 
that this method is being employed for no 
real obstetric reason, simply because it is 
the quickest, most convenient way of getting 
the baby out of the uterus. 

“The average hospital, however, will show 
a death rate record of 1o per cent and over, 
while in selected cases under ideal conditions 
of technique the mortality is less than 2 
per cent. This variation between 2 per cent 
and 1o, cannot be all due to difference in 
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operative ability nor to any other causes 
than careless and reckless neglect of obstet- 
ric principles.” 

However, Polak has demonstrated that the 
cesarean patient has imposed on her, even in 
a clean case, because of the presence of infective 
bacteria in the cavity of the uterus a possible 
infection. ‘These bacteria find their way 
through the open cervix to the wounded 
area of the uterus; consequently a morbidity 
follows which the patient operated upon for a 
tumor such as a fibroid or ovarian cysts is 
spared. 

These bacteria were found by Polak, later 
by Losser, on the fifth and sixth day after 
operation. The sutured wound is ‘invaded as 
well as the vast culture field which the placental 
site affords. 

In Massachusetts in 1921, casarean section 
had displaced eclampsia as the second most 
frequent cause of death among parturient 
women. Surgeons in Massachusetts are 
surely an average in ability, so it is again 
apparent that perfection in operative skill 
is not alone the important factor in reduction 
of mortality. 

Newell reported a survey of hospitals 
within a radius of 40 miles of Boston, reveal- 
ing 100 cwsarean sections with 100 per cent 
mortality; in the majority of these tragedies 
the fact that caesarean section had been done 
did not appear in the report. 

In a letter from Dr. William H. Davis, 
chief statistician for Vital Statistics of the 
Census Bureau, dated April 5, 1926, are the 
following figures showing that the deaths 
from caesarean are increasing in this country 
year by year. In 1921, 247 deaths were 
reported in the United States; in 1922, 266; 
in 1923, 285; and in 1924, 304. While these 
are doubtless far from correct since many 
deaths will be reported as from septicaemia, 
hemorrhage or other coincident causes, the 
figures are suggestive as demonstrating the 
increased recorded mortality of 22 per cent 
in 4 years! 

In the American Journal of Obstetrics and 
Diseases of Women and Children, April 1908, 
Dr. Halpenny, of Winnipeg, discusses the 
indications for casarean section, and in his 
conclusions submits a question which he pro- 
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pounded to a number of operators through- 
out the country, as to sterilization following a 
cesarean in a primipara aged 30, with a con- 
conjugata of 6.75 centimeters. The answers 
he received were so varied that one is struck 
with their lack of harmony, until analysis of 
the group reveals that it is the state of mind, 
surgical or obstetrical, which is responsible, 
for the difference. 

Among those consulted were J. Fairbairn 
Binnie, of Kansas City; William J. Mayo, of 
Rochester; John B. Murphy, of Chicago; 
George W. Crile, of Cleveland; John B. 
Deaver, of Philadelphia, all general surgeons. 
The obstetricians consulted were J. Whitridge 
Williams, of Johns Hopkins; Joseph B. DeLee, 
of Northwestern; J. Clarence Webster, of 
Rush Medical College; Henry D. Fry, of 
Georgetown University; and William H. 
Gardner, Montreal University. The verdict 
was nearly a 50 per cent hung jury, Webster 
joining the general surgeons for sterilizing; 
and Mayo and Deaver agreeing with the 
obstetricians that the woman should have the 
opportunity of an attempt to have another 
child. The views of all operators on such 
points which are fundamental, need to be 
crystallized before we can expect to bring 
ideal results into our statistics. 

When one goes back to the first principles 
of obstetrics he must realize the vast trans- 
formation which has taken place and how 
much the operation of cawsarean section has 
been popularized throughout the civilized 
world in the last 10 years. Where section is 
advantageously employed we all claim results 
are admirable, but in cases in which it is 
contra-indicated, it is not only unjustified, 
but it becomes a factor in heightened mor- 
bidity and mortality. 

How are we in America to get back to 
normalcy in this situation? If you will bear 
with me a few minutes, let us briefly consider 
a much neglected phase of prenatal care, and 
that is the simpler measurements of the 
pelvis. A suspicion of pelvic deformity is 
aroused by small stature, unusual gait, mal- 
formation of spine, or limbs; or in a primip 
ara, by a pendulous abdomen. 

However, pelvic malformation may exist 
unsuspected, with no outward indication. 
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On the other hand, statistics will prove that 
in the great majority of cases of pelvic dis- 
crepancy, say 75 per cent, the patient will be 
able to deliver herself without interference. 
So, one may say that the whole problem of 
cwsarean section may be included in two 
phases of maternal welfare, which is after all 
the very foundation of modern obstetrics: 
first the obstetric conscience, which one must 
have to differentiate the normal voluntary 
case from the one which requires a section 
either in the interest of the mother or of that 
of the prospective child; and a second a 
knowledge of pelvimetry, conscientiously 
applied. 

Familiarity with the diameters of the 
brim and the outlet are essential and are so 
very simple; yet how often are they under- 
stood in general practice, or how often are 
they utilized in the every day experience of 
ordinary management of obstetrics? 

I am now pleading with you not only as 
specialists, but as leaders and teachers of the 
great body of the profession, and I ask what 
percentage of our patients come into the labor 
room who have had a definite chart made 
which shows the capacity of the passages and 
the bulk of the passenger? Perhaps not one 
in a thousand physicians gives any thought 
to the matter. 

The great multitude of women, especially 
in the South still dependent on midwives, 
which number is, I believe, estimated at a 
quarter of a million out of two and one-half 
million confinements annually in the United 
States, are not included in a discussion of 
cesarean section. Their problems of mortality 
are in another class. I refer only to those 
patients who are attended by physicians. 

Sooner or later education of the laity will 
demand that the accoucheur must become 
familiar with prenatal care, just as women 
have been taught the safety of the hospital. 
Kvery doctor should carry a pelvimeter and a 
tape, just as he has a thermometer, a hypo- 
dermic syringe, a stethoscope, and a blood 
pressure apparatus. Every woman putting 
her life in the hands of a doctor in her preg- 
nancy is entitled to have a careful physical 
examination, routine advice throughout, and 
close observation, measurements, weight, etc. 
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If the external measurements are average 
normal figures, it may not be necessary to go 
further in the pelvic investigation than the 
crests, the spines and the Baudelocque or 
external conjugate. These should be taken 
and recorded. If these be found equally 
diminished a generally contracted pelvis is 
suspected. If the outlet is diminished it may 
be a funnel pelvis. The pelvimeter is simply 
a pair of carpenter’s calipers, extended and 
gauged. Any model is good; the most popular 
comprising that of Baudelocque, the original 
French pattern, the Martin, the Collyer, the 
Carstens, and the Breisky. The last has an 
ingenious device, a small scale for the outlet 
in addition to the scale for the estimation of 
the brim and the anteroposterior diameter, 
two instruments in one. 

The myriad internal pelvimeters are of no 
practical use. That of Skutch or Stein is most 
frequently seen. 

The manual examination is far more satis- 
factory in obtaining internal diameters. 

The true conjugate is to be estimated only 
from the measurement on the index and 
middle fingers of the right hand passed into 
the vagina until the middle finger impinges 
on the promontory and the forefinger is 
pressed against the subpubic ligament; the 
forefinger of the left then marks off the lower 
margin of the subpubic ligament, on the 
right. Both hands are then withdrawn with 
the left forefinger still at the point marked 
on the right index; the distance is taken by 
calipers or tape. It is needless to say this 
should be done carefully; not mistaking a 
false promontory and not failing to mark off 
the lower margin of the subpubic ligament 
exactly. 

A discrepancy may be found here, as there 
is some variation in pelves as to the thickness of 
the pubic symphysis. Postmortem examina- 
tions have shown an error as great as 2 
centimeters. 

In estimating the true conjugate from the 
oblique, one must consider (1) the depth of 
the symphysis, (2) the height of the promon- 
tory, and (3) the angle of the symphysis to 
the horizon. 

An old method of manual estimation of 
the depth of the pelvis described by Johnston, 
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of Edinburgh, was done by passing the whole 
hand into the vagina, a procedure not to be 
commended in a refined twentieth century 
practice. This maneuver might give a skilled 
obstetrician some idea of the pelvic forma- 
tion, but in a primipara, without an anws- 
thetic, it would be inconceivable. 

It is obvious that all measurements are 
only approximate. The accuracy of any plan 
of examination can only be approximate to 
within 0.6 centimeters. This for all practical 
purposes is sufficient in the general run of 
cases. 

Another element to be considered in pel- 
vimetry is the passenger. To determine the 
question of method of delivery, one must 
estimate the size of the head of the fetus, 
the head, of course, being the usual obstacle 
if dystocia be encountered from the direction 
of the child. A student of eugenics will at 
once visualize the fetus when he sees the two 
parents. He will form some idea of the size 
and shape of the head of the baby estimated 
from the father and mother—only a vague 
surmise but a suggestion. 

A number of expedients have been pro- 
posed to measure the head in ulero, but they 
have not been found successful. One cannot 
calculate the degree of ossification, nor the 
more important element, the consistency of 
the cranium and its compressibility which are 
dependent on sutures and fontanelles. 

So we deal with some degree of uncertainty 
regarding both the birth canal and the on- 
coming head. This led Barbour to say that 
the fetal head is itself the best pelvimeter, 
because either head or pelvis may be abnor- 
mal in a given case. There must be distinct 
adaptation to insure voluntary delivery. 

In measuring the head Kerr’s manual 
method is far more satisfactory than Perret’s 
cephalometer. Kerr passes the left hand into 
the vagina. With the right hand he grasps 
the head suprapubic and presses it into the 
superior strait. The manner of engagement 
at the brim can be estimated, also the con- 
sistency of the head, and by pressing the 
thumb along the brim, the degree of over- 
lapping can be found. 

By this simple maneuver one may quickly 
determine the indication for (1) voluntary 


delivery; (2) forceps; or (3) caesarean section. 

It is needless to say all this examination 
should be done and information obtained at 
least a month before delivery. No vaginal 
examination should be permitted within the 
limit of a week, regardless ‘of what aseptic 
precautions have been observed. 

One establishes a general rule that casa- 
rean section is always the choice for a live 
child and craniotomy for a dead one, if these 
come into competition. The exception is met 
when a case of extreme pelvic deformity 
(less than 6 centimeters of a true conjugate) 
is encountered. In this case the body of the 
fetus cannot be dragged through the pelvic 
outlet, regardless of skill or experience. It 
is an anatomical and physical impasse. 

In establishing an absolute indication for 
cwsarean, it would include deformity of 6 
centimeters true conjugate and solid tumors 
in the pelvis, which form an absolute barrier 
to progress. 

The relative indications recognized include 
(1) pelves with true conjugate between 7.5 
and 9 centimeters; (2) tumors, fibromata or 
ovarian cysts; (3) placenta praevia; (4) 
eclampsia; (5) ventral fixation; (6) prolapse 
of cord; (7) impacted shoulder (fetal mor 
tality is 50 per cent even after the section); 
(8) abnormal condition of the fetus; (9) re- 
traction and contraction rings; (10) scar 
tissue causing rigid cervix; (11) serious condi- 
tion of the mother, such as cardiac disease 
and advanced pulmonary tuberculosis; ex 
treme oedema of the vulva. 

When an indication exists postmortem 
cesarean section should always be done in 
case of a dying mother. 

To analyze the indications one may say 
that with a Baudelocque of 17.5 centimeters, 
a fetus may usually be delivered by the 
normal passage provided there is no fetal 
overgrowth. If the oblique conjugate is 10.5 
centimeters the true conjugate should be 
estimated as being 8.5 or 9 centimeters. 

We have for a number of years taken 
McDonald’s and Ahlfeld’s external measure- 
ments for estimating the fetus im ulero, and 
with us it has been of much approximate value 
in determining the size and weight of the 
child. If the McDonald dimension is checked 
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by that of Ahlfeld, and an endeavor to meas- 
ure the accommodation of the head to the 
inlet by Perrett or Barbour’s maneuver is 
made, one is fairly safe in predicting a volun- 
tary or at the farthest a forceps extraction. 

On the other hand if the head does not ap- 
proximate the capacity of the inlet and we 
find the true conjugate less than 7.5 and on 
the other hand the McDonald is over 37 
centimeters, or the Ahlfeld over 28 centi- 
meters, one should consider the advisability 
of a section at the onset of labor. Above 9.5 
centimeters of a conjugata vera no trouble 
need be anticipated from contracted pelvis. 

‘The funnel pelvis which has a bi-ischial 
diameter of less than 7 centimeters is usually 
a barrier to normal delivery at the outlet, 
even if the inlet be capacious. 

Cwsarean section is indicated in the pres- 
ence of tumors if they are a definite inter- 
ference. Dickinson gathered statistics from 
which he estimated that in New York State 
alone there are 350,000 women with fibroids. 
‘The majority of these women are not aware 
of their condition. If they become pregnant 
they deliver themselves voluntarily. 

‘There must be a positive dystocia to 
justify an operative delivery in case of 
fibroids, a fact which I attempted to prove 
in a paper read at the meeting of the American 
Association of Obstetricians, Gynecologists, 
and Abdominal Surgeons at Hot Springs, 
Virginia. If the myoma be located in the 
fundus it is not an indication for interference. 
An incarcerated ovarian cyst with a twisted 
pedicle demands operative delivery of the 
child. 

In regard to placenta praevia as an indica- 
tion for cesarean section, a letter from Dr. J. 
Whitridge Williams, dated April 14, 1926, 
gives his views with which my own experience 
coincides, that is, that it is the rare case in 
which cesarean section is indicated for placen- 
ta previa; one with a rigid cervix undilated 
and a complete central prievia. 

In general in my hands the Voorhees bag 
has served most admirably to plug the cervix 
and to press against a marginal praevia until 
a sufficient dilatation is obtained to do a ver- 
sion and extraction. Williams gives a history 
of 40 cases treated at Johns Hopkins Hospital 
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with bag induction with only one death- 
Whitehouse in the Journal of Obstetrics and 
Gynecology of the British Empire, also follows 
the same technique. His experience in the 
Birmingham Hospital included 211 cases 
treated by version which resulted in a maternal 
mortality of 4.2 per cent and a fetal mortality 
of gt per cent. Thirty-five cases by the bag 
method had no maternal death, a fetal mor- 
tality of 75 percent. The cesarean section he 
claims is indicated only when symptoms arise 
after the eighth month, and it is assumed the 
initial hemorrhage has not impaired the 
child’s vitality. 

Kerr considers that cwsarean section is 
indicated for central placenta previa. His 
figures being 10 per cent maternal and 15 
per cent fetal mortality; while the older 
methods showed 4 per cent maternal and 40 
per cent fetal mortality. 

As an indication in eclampsia, it was the 
consensus of opinion at the British Congress 
of Obstetrics and Gynecology in 1922, that 
only a case with no labor, a long hard cervix, 
no progress in 6 hours of conservative treat- 
ment, should be sectioned. 

Considerable doubt has arisen in the last 
few years as to the curative effect of rapid 
delivery in eclampsia as contrasted with 
conservative methods. 

It is in eclampsia, indeed, that cesarean 
section suffers its most glaring abuse. The 
consensus of opinion among competent ob- 
stetricians is that the mortality, averaging 
over 30 per cent, is too high a penalty to pay, 
in the face of results, by purely obstetrical 
measures, which have never been approached 
by those of abdominal section. 

The only instance in which the toxemic 
patient should be subjected to the added risk 
of a section is the case of the primipara with 
unyielding cervix, who has a_pre-clamptic 
history, whose condition suddenly becomes 
grave, and whose symptoms are not relieved 
by venesection, veratrum nor morphine, after 
6 hours. 

In Reuben Peterson’s conclusion as to the 
treatment of eclampsia by cesarean section he 
divides the cases into two groups to be visu- 
alized for study: first those undertaken before 
1908, when the technique test of 12 hours’ 
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labor resulted in 11.2 per cent mortality be- 
cause of delay; and second those since 1908, in 
which operation by election has reduced the 
mortality to a percentage of 6.1. 

In his contrast of results of treatment by 
radical measures, Williams reports a mor- 
tality of 24 per cent in radical operative pro- 
cedure in eclampsia, as against 13 per cent in 
the Stroganoff series and 10.5 per cent by the 
Dublin method. 

Ventral fixation is today not so popular a 
gynecological method as it was a few years ago, 
so it is not so likely to be presented as an in- 
dication for casarean section, though two cases 
were seen last year in which dystocia was due 
to this cause. Williams says that the anterior 
wall of the uterus buckled in one of his cases 
in which the junction was effected; the head 
in one compartment, the feet in the other, 
thus necessitating a cesarean section. 

There is ordinarily no indication in my 
opinion for caesarean section in prolapsed cord, 
impacted shoulder, posterior position, nor 
impacted breech unless in a very exceptional 
condition. Persistent Bandl ring retraction is 
a legitimate indication. 

Too little discussion is apparent in reference 
to the dictum: ‘“‘once a caesarean always a 
cesarean.” 

While in 1924, I fortunately was able to 
deliver 3 patients by orthodox method, per 
via naturalis, subsequent to a primary sec- 
tion, the exhibit of Dr. Hillis, at the Cook 
County Hospital, Chicago, of four ruptured 
uteri occurring in the service between March 
and September, convinces one that any 
case may be one of the 4 per cent, which is 
the universally accepted figure as to fre- 
quency of rupture of the uterine scar in a 
subsequent pregnancy. 

Many of these ruptures have occurred 
previous to labor, thus emphasizing the neces- 
sity of elaborate attention to the technique 
of suturing the uterus following the operation 
of section, and especially of accurate infor- 
mation as to infection following the cwsarean 
section. 

One cannot rest from a discussion of this 
sort without calling attention again to the 
reports of Polak, in Brooklyn, in which he 
contrasted the mortality of the cases operated 
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upon by election, followed by a maternal 
mortality of 2 per cent, and those brought in 
from outside the hospital, potentially in- 
fected, with a mortality of 6 per cent; an] 
those frankly infected before admission, in 
which the mortality was rr per cent. 

No apology is made for this discussion of 
this subject, since the abuses which have 
crept into its performance have become such 
a glaring matter for criticism. The whole 
question is again one of education. If we can 
convince ourselves of the proper indications 
for cesarean section, that they are definite 
and that the violation of the recognized 
limitation will surely be punished, we shall 
become better obstetricians and the patients 
will be saved the risk which it is needless to 
attempt to emphasize, and which they are 
forced to take, with results which outrage 
the obstetrical conscience as well as the prin- 
ciples of good surgery. 

The absolute contra-indication for caesarean 
section is a case in which the child is dead or 
seriously threatened with danger of dying. If 
the mother is infected, or in an environment 
which renders an aseptic operation imprac- 
ticable, craniotomy should be the opera- 
tion of choice. However repugnant the de 
struction of the child may be, it is a mitter 
of expediency to be met, but the womin 
alive and perhaps already a mother, is of 
more value to the family and to the state than 
the unborn fetus which has all the vicissi- 
tudes of infancy and childhood to encounter. 
This is not the teaching of the church but in 
fact it is the position one must assume who 
realizes the gravity of his responsibility at a 
time when prompt and clear thinking are of 
such paramount importance in reaching a 
conclusion. 

Of course no such decision can be acted 
upon without consultation and a careful 
explanation to the family of the risk involved. 
If it is deemed, after free discussion, that the 
child is to be spared, regardless of risk, the 
uterus should be removed at once, after the 
delivery. Several Kansas City general sur 
geons have for years had a rule that they will 
not operate on a case brought in for a 
caesarean section without having consultation 
with an obstetrician. 
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This gives an experienced opinion as to the 
general problem: “Is there a physical indica- 
tion for interference?”’ Also in the light of our 
knowledge of results in “late casareans”’ 
after hours in labor, repeated vaginal ex- 
aminations, ruptured membranes, attempts 
at forceps, versions and other procedures, it 
is apparent that the woman is almost cer- 
tainly condemned to death if a cesarean section 
is done under any of these untoward circum- 
stances. We spare her this risk even if the 
alternative must be a craniotomy. 

A case illustrating the trend of the modern 
surgical mind occurred recently when a 
very competent general surgeon, asked that I 
be called, after two general practitioners 
had the patient draped and ready for him 
to perform a cesarean section, on account 
of the failure to deliver a large child, in pos 
terior position. No pelvimetry had been done 
and the woman had been 24 hours in labor 
and the membranes were ruptured, before she 
entered the hospital. 

I took the external diameters which seemed 
ample; found the dilatation complete, was 
able to do an easy version and fortunately 
both mother and child made an_uninter 
rupted recovery. I assured them it was only 
good obstetrics. 

This case is only mentioned to show that 
morbidity and mortality in these cases are 
dependent on obstetrical judgment far more 
than on the operative skill of the surgeon of 
recognized skill and ability. We must admit 
that an operation which carries an average 
death rate of 10 per cent has something 
wrong which demands investigation. 

Unfortunately, these cases are not segre- 
gated but are scattered throughout the coun- 
try and do not excite the apprehension 
which would follow were the patients under 
the care of one operator or a group of surgeons. 

A very good suggestion comes from D1. 
deNormandie, of Boston, who says that in 
the operating rooms of one of the hospitals in 
Massachusetts there were posted notices that 
-no section should be done without consulta- 
tion. This followed 3 deaths which occurred 
in succession under care of one operator. 

Publicity is a wholesome sedative to the 
enthusiasm for operation which will not harm 
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any clinic, and may be one source of benefit 
in reducing our mortality in caesarean section. 
Dr. deNormandie remarks that no man likes 
to have aired his bad results before a group 
of confréres. 

In regard to the question of indication 
from the standpoint of the patient’s relative 
safety in the choice of procedure, it must be 
emphasized that it is only when a cxsarean 
operation is an elective one, done at an 
appointed hour, just before or just after the 
onset of labor, for a definite obstetrical indi- 
cation, that results under these circumstances 
are beyond reproach. However when, as it is 
too often the case, it is an emergency section, 
which is done in neglected labor by an oc- 
casional operator, the mortality promptly 
climbs to appalling heights. 

CONCLUSIONS 

The indications for cwsarean section may 
be thus condensed. 

1. A Baudelocque of less than 17 centime 
ters and a true conjugate of 6 centimeters or a 
tumor blocking the outlet is a_ positive 
indication. 

2. Seventy-five per cent of all pelvic con 
tractions allow delivery by natural passages. 

3. The classical conservative or Saenger 
operation done when indicated by election is 
comparatively safe. The mortality should 
not exceed 2 per cent for the mother. 

4. Maternal mortality is increased by 
leaps and bounds through rupture of the 
membranes, attempt at forceps, induction, 
version, craniotomy or even frequent ex 
aminations per vaginam, previous to the 
section. After any of these have occurred 
craniotomy should be selected in the interest 
of the mother’s life. 

If a section is done after potential infection 
it must be a Porro or a low extraperitoneal 
operation. 

5. In eclampsia the indication for cesarean 
section is limited to the cases of a primipara with 
rigid long unyielding cervix, no improvement 
following 6 hours of conservative treatment. 

6. Placenta previa is most generally an 
indication for Voorhees bag induction, the 
exception being severe bleeding with no 
dilatation in a praevia centralis. 
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7. Fetal mortality is to be reckoned ac- 
cording to whether the section be demanded 
by pelvic dystocia or by maternal disease. In 
the former a minimum death rate for the 
infant may be predicted. In the latter the 
risk to the child due to haemorrhage, toxie- 
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mia, or prematurity is necessarily vastly aug- 
mented. 

Finally, the indication for caesarean section 
when we have reached utopia will be entirely 
dependent on prenatal care and the obstetrical 
conscience. 


FOR OBSTETRICAL NURSES' 


By GEORGE W. KOSMAK, M.D., F.A.C.S., New York 


spoken and written on the nursing 

situation and the impression has 
grown that a lack of co-operation and co- 
ordination exists between organized nurses 
and the medical profession. In addition, the 
quasi-political nursing bureaus of various 
states have, by rapid stages, developed an 
autocratic control over hospital training 
schools which has in many instances curtailed 
their efficiency and engendered a feeling of 
resentment and antagonism among  physi- 
cians. This feeling has found expression 
among organized medical bodies in various 
ways, from the adoption of protesting resolu- 
tions to the formation of committees to study 
the subject and propose remedies. It is not 
within my province to enter into a lengthy 
discussion and argument over these various 
phases of the changing nursing problem, but 
merely to refer to them in passing, while con- 
sidering the particular interest of our Society 
in the education of obstetrical nurses. 

The conception of nursing held up to the 
time of Florence Nightingale and, indeed, 
until the beginning of this century, has been 
superseded after a comparatively rapid de- 
velopment by another view, which has placed 
this former assistant of the doctor in prac 
tically a separate and distinct category. As 
the opportunities for the practice of the 
nursing profession increased, so the desire for 
independence likewise became a prominent 
feature in this development. Legislative 
enactments in various states have created a 
class of “registered nurses,” in a fashion 
similar to that which obtains for physicians, 
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and the public’s conception of a “trained 
nurse”’ is no longer the legal one. 

In former years, hospitals undoubtedly 
exploited their nursing staffs for their own 
benefit and it is quite natural that a resent- 
ment against such abuses should develop. 
Nurses have banded themselves together into 
organizations for their own well-being and 
have, in addition, aided in the development of 
a system of nurse training which should be of 
equal benefit to the practitioners of this pro 
fession, and to medical men and their pa- 
tients. Unfortunately, however, the trend 
has been away from medical supervision, 
strictly speaking, in the conduct and organi- 
zation of nurse training schools and has become 
largely a matter of lay direction. Moreover, 
during the last 25 years the education of 
nurses has drifted strongly toward the ac- 
quiring of medical knowledge rather than 
nursing technique. Undoubtedly, an intelli- 
gent nurse should have a knowledge of ele- 
mentary medicine, or medical facts, in order 
properly to appreciate nursing procedures. A 
survey of the curricula, however, leads to the 
observation that more medicine and_ less 
nursing has resulted from the effort. Just 
how much the medical profession itself is to 
blame for the unrestrained expansion of 
higher nurse training is a question not to be 
settled off-hand. Medicine of today, in cer- 
tain of its phases, requires a personnel which 
should be trained in accord with these de- 
mands. In other words, we need women to 
fill newly created positions in social welfare 
work, in schools, in maternity and child wel- 
fare centers, and in a number of other fields. 


‘Read at the fifty-second annual meeting of the American Gynecological Society, Hot Springs, Virginia, May 24, 1927 
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It would appear, however, as if the ambition 
to occupy these higher planes had resulted in 
a greatly diminished desire to care for sick 
people in ordinary illnesses. 

‘The diversions of opinion which have devel- 
oped during recent years as to what should, and 
what should not, comprise nurse training has 
led to bitter quarrels and recriminations which 
have buried the true facts in the question. We 
hear much about over-trained nurses, just as 
we hear about over-trained doctors; we are 
constantly importuned for greater nurse 
training facilities; the dictation of our quasi- 
political nurses’ organizations is gradually be- 
coming a nuisance, and in some cases a scan- 
dal. ‘The question remains, what shall be done 
to adjust this situation? How shall we bring 
the doctor and the nurse to a realization of 
the proper limits of this important activity? 
And how shall both sides be accorded satis- 
factory participation, so that the great public, 
which, in the end, pays the bill, shall not be 
neglected? 

There are several features, economic and 
otherwise, connected with the development of 
nursing as we find it today, which must be 
taken into consideration in discussing the so- 
called nurse problem. It would require more 
time than can be allotted to this discussion to 
take up all of these. It is my purpose not to 
include any of the extraneous aspects of the 
question but to limit my remarks to the cur- 
riculum or course of study, in the belief that 
an association of specialists such as this is at 
least in a position to propose what shall be 
included in a nurse’s training, with particular 
reference to the field covered by its activities, 
namely, obstetrics and gynecology. Of these 
two, obstetrics stands by itself, for most of the 
elements of gynecological nursing are similar 
to those of general surgical nursing. 

In practically all of the states of the Union, 
centralized bureaus for the direction of nurse 
training have been established. Their individ- 
ual requirements for training are based largely 
on a standardized curriculum developed by a 
Committee on Education of the National 
League of Nursing Education. ‘The first 
edition of this curriculum was published in 
igig and the sixth edition has recently 
appeared. Its main objective is to help in 
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raising the general standards in teaching and 
to secure greater uniformity in the curriculum 
of nursing schools throughout the country. 
A so-called basic course is proposed and a 
careful division of hours and subjects is pre- 
sented to include a course of training of 
either 28 or 36 months. This curriculum has 
been largely developed by a committee of 
nurses. One of its most striking features is an 
almost equal division of hours in medicine and 
the technique of nursing. It is interesting to 
note what this committee believes to be the 
practical objective in nursing education and 
then compare it with the result. A nurse is 
stated to “belong to one of several profes- 
sional groups within the general field of medi- 
cine and shares with them in the effort to care 
for the sick, to cure disease, to prevent suffer- 
ing, and to promote a high standard of health 
both in individual and in community life.”’ 
The nurse’s service is claimed to be both a 
personal and a community service and her 
duties and responsibilities have been theo- 
retically grouped as they relate to the pa- 
tient, the hospital, the physician, the house- 
hold, the community, the nursing profession, 
and finally herself. 

One of the statements which strike the 
reader as possibly a basis for some of the prev- 
alent discontent is that ‘‘the nurse does not 
exist to aid the physician, but both exist to 
promote the best welfare of the public.” In 
other words, an entire change has taken place 
in the attitude between the nurse and physi- 
cian as it was formerly believed to exist, and 
we are no longer privileged to speak of the 
nurse as the handmaiden or assistant of a 
doctor. In the words of a prominent nurse 
educator, a “nurse exists not primarily to 
serve the physician, but to serve the individ- 
ual and the community, and to protect and 
conserve life in both sick and well.” 

In view of the limitations of the nursing 
field as generally viewed by the medical pro- 
fession, has there not been developed as a 
result of a lack of interest on our part, or pos- 
sibly for other reasons, a calling which is no 
longer in harmony with the practitioner of 
medicine? In this connection attention may be 
called to another statement in the “Standard 
Curriculum,” giveninanswer to the contention 
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of those who are concerned mainly in increas- 
ing the supply of bedside nurses, and believe 
that the basic course should deal with sick 
nursing only, while all preventive and social 
aspects of nursing should be considered as be- 
longing to the specialized field of public 
health nursing and re!egated to a period of 
postgraduate training. It is quite evident, 
however, that this is not the opinion held by 
the majority of nurses, or rather by the 
League of Nursing Education, which, on the 
contrary, considered public health nursing 
just as fundamental as bedside nursing and 
the prevention of disease at least as impor- 
tant a function of the nurse as the care of the 
sick. 

In order to accomplish these ends it is pos- 
sible that standards have been developed 
which do not meet the needs of either the 
medical profession or the public. This may 
well be compared to a method of teaching 
medical students, in which the elementary 
facts of medicine are side-tracked and im- 
portance given to training in the specialties 
and laboratory procedures. Perhaps we have 
erred in this respect in our medical schools 
and probably this would account for the lack 
of general practitioners and physicians of the 
old school, men who were able to diagnose dis- 
ease without laboratory aid and treat it in its 
ordinary manifestations. It must be recog- 
nized that specialists had better be developed 
by methods which are applied after the basic 
training in medicine has been secured. It is 
the narrow field of specialism which in our 
own branch has resulted in the contracted 
viewpoint that is of doubtful value to the pro- 
fession itself and certainly to the community. 
Shall we sit idly by and permit an allied field 
of medical activity which depends, or should 
depend, entirely on the medical profession, to 
develop at a tangent where elementals are no 
longer considered of importance and where 
the ambition of every graduate is not to be an 
agent for the care of the sick, but to take up 
public health nursing, or similar independent 
activity? 

In order to present the present status of 
nursing education in obstetrics, a careful 
study was made of the curriculum prepared 
by the National League of Nursing Education, 
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the curriculum of the New York State Nurs- 
ing Department, and a large number of text- 
books intended for the instruction of nurses. 
It is not necessary at this point to take up the 
general scheme of instruction except to note 
that during the first term of 15 weeks, 22 
hours are to be devoted to class and laboratory 
work; 16 hours to practical work in the wards, 
and 22 hours for study. In the second half of 
the first year the class in laboratory work is 
reduced to 12, the practical work increased to 
36, and the study hours reduced to 12. In the 
second year the weekly schedule includes 6 
hours in lectures and in class, 48 hours in 
practical work and 6 hours of study. In the 
third year the schedule of the second year is 
repeated. 

Let us examine somewhat more closely the 
curriculum of obstetrical nursing. ‘The total 
time allotted is 30 hours of lectures and dem- 
onstrations in a total of 3 months’ service. 
The instruction includes to hours of lectures 
by an obstetrician and 20 hours of classes by 
instructors. The lectures include the history 
and scope of obstetrics, with the basic factors 
in anatomy of the female pelvis and generative 
organs, embryology, the physiology and hy- 
giene of normal pregnancy, the complications 
and accidents of pregnancy, the toxwmias of 
pregnancy, normal labor, obstetrical opera- 
tions and complicated labors, normal puer- 
perium, complications of the puerperium, and 
the normal baby and its care. ‘These lectures 
are interspersed with the classroom work and 
ward demonstrations on the technique of 
obstetrical nursing. 

All of this seems quite simple and d@ propos 
of what we would expect of a nurse as regards 
a knowledge of elementary obstetrics and the 
care of the obstetrical patient. Apparently this 
allots one-third of the nurse’s time to obstet 
rical theory and two-thirds to nursing tech- 
nique in addition to practical ward attendance. 
But as a matter of fact we frequently find that 
the examination papers, both in the hospital 
and in the State Board tests, are based not on 
the elementary obstetrics that would apply to 
nursing procedures. Rather, they are of such 
a character as would make it difficult for the 
average, recently graduated physician to pass 
them in applying for a license to practice. 
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Obstetrical nursing must be regarded as a 
very important branch of the nursing cur- 
riculum. A large number of nurses should be 
required by the community in this field. For 
this reason it would appear logical to assign as 
much as, if not more, time to this than to any 
other branch. But we find this is not the case, 
and psychology, for example, is given just as 
many hours in the course as obstetrics. The 
subject is too extended for comment at this 
point, but a reference to the Standard Curri- 
culum on page 151, of the sixth edition, will 
fully explain my point. I have no desire to 
deride or to ridicule, great as the temptation 
may be. Nor shall I question the value, to a 
nurse, of the James-Lange theory, the knowl- 
edge of the “learned and unlearned S. R. 
Bonds,” the ability to apply the law of asso 
ciate shifting, or a proficiency in recording all 
these things in curves and graphs. But Ido ask 
whether 30 hours of these studies with equal 
credit at examination time as would be se 
cured from the obstetrical course, is a fair and 
justifiable arrangement? Whether a scientific 
knowledge of psychology is more essential for 
a nurse than a medical student, may be a 
matter of opinion. It all amounts to knowing 
how to think straight, or more plainly speak 
ing, how to exercise common sense, and | 
question whether the majority of women who 
take up nurse training can ever be taught the 
latter in a class-room or a laboratory. Con- 
tact with patients, contact with hospital prac 
tice and routine, competition with her fellow 
students and drill, drill and more drill, will 
develop initiative, skill, kindness, aptitude, 
and the ability to handle her patients more 
than the required 30 hours of psychology in 
the class-room and poring over text and 
reference books. And there is likewise another 
30-hour period in the basic nurse training 
course devoted to psychiatric nursing, and 30 
hours to the ethics and history of nursing, and 
30 hours to modern social and health nursing, 

all very interesting perhaps, but of what use 
to a bedside nurse in the care of a sick patient? 
I believe that the curriculum generally ac- 
cepted as a standard is unbalanced, because 
it does not bring into the foreground the 
essentials of what a nurse ought to know, on 
the contrary it clouds the important elemen- 
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tary knowledge by a top-heavy superstructure 
of non-essentials which takes away from the 
nurse the understanding and consciousness of 
her proper position in the field of medicine. 

The defense of the newer aspects of nursing 
has been set forth in many books and maga- 
zine articles, and particular attention attaches 
among others to a collection of essays by Miss 
M. A. Nutting.' Here one is impressed by the 
high ideals of the author for her profession, 
ideals that are constantly reiterated, ideals, 
however, which seem to incline toward the 
so-called higher education of nurses and less 
toward what we as physicians regard as the 
proper and chief functions of a nurse, namely, 
the care of the sick. This book by Miss Nut- 
ting should be widely read by physicians in 
order to obtain a conception of the tendencies 
of modern nurse training, of which, according 
to the author, there are four great branches, 
teaching, administration work in_ training 
schools and hospitals, public health work, and 
finally private practice. Every other activity 
except the latter is stressed and the clarion 
call is for better educated women to go into 
nursing for the sake of the opportunities in 
public health and social welfare work. ‘These 
higher ideals of what must still be regarded as 
a comparatively modern profession are beauti- 
fully expressed, but one becomes somewhat 
sceptical of a structure which scarcely serves 
its original purposes. The impression that 
one gains from a reading of such books and 
articles is of a desire for something which is 
not nursing in the accepted sense, but rather 
an essay into medicine. And so we find in the 
teaching curriculum that a great deal of 
stress is laid on methods of preventing dis- 
ease, on treatment, on public sanitation, on a 
variety of similar topics which should be a 
part of the equipment of a medical student 
and a physician; likewise many of the refer- 
ence books noted for supplementary reading 
are those essentially intended for the training 
of doctors. 

One can have no quarrel with the desire of 
the leaders of the nursing profession if their 
ideals tend to the elevation of their asso- 
ciates. It is possible that modern medicine 


! A Sound Economic Basis for Schools of Nursing and Other Addresses . 
New York: G. P. Putnam’s Sons, 1926. 
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demands a class of practitioners who are not 
physicians but can fulfill certain tasks that 
are the developments of the present day. 
But, has this not resulted in lowering in the 
estimation of the pupil nurse, the importance 
of nursing sick people? Will it not be neces- 
sary for us to dignify a basic training course 
as the high ideal of the nursing profession, 
rather than to make it a stepping-stone for the 
more advanced branches which now seem to 
fill the picture? I believe that an organization 
such as the American Gynecological Society 
should stamp with its approval a curriculum 
in obstetrics for example, which will fill the 
need for trained women in this important 
branch of nursing and for that purpose a 
course of training in which the essential is 
service rather than technical knowledge of a 
medical character. 

In proposing the accompanying syllabus as 
a part of basic nurse training in obstetrics, 
due apology must be made for its brevity, as 
it is merely intended as an outline for a more 
complete manual of lectures and demonstra- 
tions possibly fostered by this Society. 

The teaching of obstetrics should be limited 
to such things as are directly necessary in 
order to care intelligently for an obstetrical 
patient. Obstetrics should be taught by a 
physician who must have in mind the needs of 
the nurse and not the needs of the medical 
student. The demonstrations should be con- 
ducted by qualified nurse demonstrators, who 
must arrange their work in accordance with 
the theoretical lectures in so far as this can be 
done. In acquainting nurses, for example, 
with the anatomy of the female generative 
tract, the fact should be borne in mind that 
this knowledge should be intimately related to 
nursing processes. For example, the location 
of the urinary meatus is more important than 
a knowledge of the histology of this organ; the 
position of the uterus and adnexa and their 
participation in the gestational processes is 
more important than a knowledge of the 
structure of the endometrium and the graafian 
follicles; the relation of the rectum to the 
vagina is more important than a knowledge of 
the blood supply and innervation of this struc- 
ture; what to do in a case of prolapsed cord is 
more essential than a knowledge of the fetal 
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circulation and the changes which take place 
at the time of birth. Similar instances might 
be multiplied. It is essential that a nurse be 
kept in contact with delivery room practices 
and thoroughly informed on how to count the 
fetal heart, how to recognize the various kinds 
of pains, how to diagnose rupture of the mem- 
branes, how to note the symptoms of an im- 
pending toxemia, how to recognize the onset 
of a septic process. Above all, she must be 
taught not to assume responsibility, particu- 
larly in the face of doubtful symptoms, but to 
transfer this responsibility to the attending 
physician. The basic training of a nurse 
should be divided in such a manner that she 
is not kept at one task for an unreasonable 
length of time and the proper balancing of 
her training in this field consequently neg- 
lected. 

In proposing the following condensed sylla- 
bus of theoretical and practical teaching, the 
set period of 30 hours as a minimum has been 
adhered to, although neither the lectures nor 
the demonstrations may take up the full num- 
ber. This will afford time for review lectures 
and for quizzes on the practical demonstra- 
tions. The textbooks on obstetrical nursing 
which have been thus far recommended, should 
either be supplemented by simpler editions or 
subjected to revision in which the essentials 
treated in the lectures are noted and stressed. 
Moreover, it is of great importance that medi- 
cal men lecturing to nurses on obstetrics be 
thoroughly instructed as to the character and 
purpose of their lectures, that such lectures be 
given by the attending staff, preferably the 
seniors, rather than by the resident internes. 

With these thoughts in mind, the following 
syllabus of obstetrical lectures is suggested: 

1. Analomy as related to obstetrics. Bony 
pelvis—general structure, integral part of 
birth canal, influence of labor. Organs of 
generation—uterus, ovaries, tubes, vagina, 
vulva. Relations of vagina, rectum, and blad- 
der. Breasts. Elementary physiology. 

2. Physiology of reproduction and preg- 
nancy. Menstrual life, puberty to menopause. 
Embryonic development, impregnated ovum 
to full term fetus. Fetal membranes, liquor 
amnii, placenta, cord. Relation of mother to 
fetus, maternal impressions. 
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3. Necessity of prenatal care. What does 
this include? Hygiene of pregnancy, diet, 
clothing, exercise. 

4. Pathology of pregnancy. Nausea and 
vomiting—degree, treatment. Interruptions of 
pregnancy, abortion and premature labor, ac- 
cidental hamorrhage, placenta pravia, etc. 
Intercurrent diseases, heart, lungs, kidneys, 
exanthemata, grippe 

5. Loxamias, carly and late. Causes, var- 
iecties, treatment. 

6. Labor. General features, stages, pains, 
mechanism, presentation, progress, delivery of 
baby and placenta. Analgesia, anesthetics. 

7. Puerperal period. Involution of uterus, 
lochia, care of breasts, subinvolution, pyelitis, 
phlebitis, puerperal mania, sepsis. 

8. Complications. Prolapsed cord or ex- 
tremity, haemorrhage, precipitate labor. Op- 
erations, forceps, version, ciesarean section, 
induction of labor, perineal and cervical 
repair. 

9g. Newborn infant. Care, feeding, intercur- 
rent diseases, premature infants. 

10. Quiz. 

Practical demonstrations. Lach of these 
should be extended through 2 hours and be 
followed by quiz. 

1. Anatomy. 2. Hygiene of normal preg- 
nancy. 3.Care of abnormal pregnancy. 
4. Preparations for labor, normal. 5. Prepara- 
tions for labor, abnormal. 6. Puerperal care 
in normal case. 7. Care of puerperium, abnor- 
mal. 8. Complications of pregnancy. 9. Care 
of toxemias. 10. Care of newborn. 

It is not now possible to present in detail 
more than the foregoing syllabus of lectures 
and demonstrations in obstetrics, but it 
would seem that the American Gynecological 
Society could well develop through the agency 
of a committee, or otherwise, a compendium 
or manual of obstetrical nurse training, work- 
ing in conjunction with a selected group of 
nurses for the consideration of the more 
strictly technical phases of the subject. The 
lectures in obstetrics should be plainly out- 
lined and I feel that if published, this would 
serve as a basis for the training of nurses in 
this branch which would bear the stamp of 
authority and constitute a guide for those 
medical men and nurse instructors concerned 
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directly with the teaching of the subject. The 
many textbooks on obstetrical nursing —and 
their number is legion, are not, I believe, 
suitable for the nurse. Ordinarily they fail to 
stress the facts that are essential in her train- 
ing. For example, in a rather well known 
manual, the general subject of obstetrical oper- 
ations is suitably presented, but is followed by 
the detailed technique of various obstetrical 
procedures, including the steps of a caesarean 
operation with its indications, and a full 
account of the manner in which the uterus 
must be sutured. Why burden the mind of a 
nurse with information of this character and 
not have her well grounded in what to do for 
an acute obstetrical hamorrhage, or a fissured 
nipple. 

Much has been said by certain leaders in the 
nursing profession about the lack of endow- 
ment for nurse training and about the hos- 
pital work which is done by pupil nurses 
whose services are supposed to cover the ex- 
pense of instruction. This is true to a certain 
extent and no doubt the nurse has been ex- 
ploited by the hospital. Nevertheless in this 
connection one may call attention to the fact 
that at the present time, nurse training con- 
stitutes a constantly increasing item in the 
hospital budget, what with directors and 
assistant directors, nurse instructors and head 
supervisors, elaborate housing and recreation 
facilities and equipment, with laboratories,— 
chemical, bacteriological, etc. And remember 
that this training is not only for nurses who are 
to take care of sick people but also for the 
production of social welfare workers and other 
classes of nurse practitioners from whom the 
hospital gets little or no benefit. Also we must 
not lose sight of the fact that a hospital must 
serve likewise for the education of physicians 
whose hours of attendance as members of the 
house staff are much longer and more irregu- 
lar than those of the nurses, and for whose 
comfort only essentials are ordinarily pro- 
vided. 

The remarkably rapid growth of a variety of 
social welfare movements in this country 
during recent years, has called for many 
nurses as active participants. In the obstet- 
ric field in particular the advent of the pre- 
natal clinic and the extensive maternal welfare 
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agencies developed by the Shepard-Towner 
measure, have called for a large number of 
nurses, to whom are delegated many adminis- 
trative and often strictly medical functions. 
For these purposes we require more than our 
basic course and special facilities should be 
provided such as the post-graduate courses 
furnished by the Maternity Center of New 
York and similar organizations. 

The countrywide agitation over the nurse 
problem calls for constructive action on the 
part of the medical profession. Some progress 
can be made when organized bodies, such as 
this Society, will actually propose what they 
deem necessary in nurse training, after suit- 
able conference with representatives of the 
officially recognized nursing organizations. 
There should be closer co-operation, and the 
guiding hand of the physician should be more 
manifest in the training of nurses than has 
been the case in the past. In addition, there 
are many strictly medical duties that should 
not be relegated to nurses, especially in cer- 
tain welfare activities. It is not just to the 
public to do this, it is not fair to the nurses 


themselves as they have not been properly 
trained to carry out many of the functions 
which are now relegated to them. 

We have heard in recent years a great many 
disagreeable and condemnatory things about 
the nurse by members of the medical profes- 
sion, but very little of constructive suggestion 
has been advanced from the same source. In 
order to assist in a solution of this problem of 
nurse education and administration, it is 
essential above all else that a proper balance 
be developed. This will require closer co 
operation and supervision by the medical 
profession of nurse training. Those who re- 
quire the services of a nurse must state what 
the requirements shall be and I propose here 
with that the obstetricians begin by stating 
what they think is needed and let other classes 
of practitioners follow their example. Then 
we will have made a beginning at least in so 
far as basic training is concerned and the 
difficulties of licensing, administration, etc., 
can be taken up and studied in turn as part of 
the general subject, with less working at cross 
purposes than is now the case. 
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4 TONES should be removed from the ureter, 
kidney, pelvis, and calyces with the least 
possible damage to the structure involved. 

When the stones are in the lower end of the ureter, 
manipulation through a cystoscope will often 
succeed, but a too prolonged attempt may cause 
considerable traumatism to the ureter. If the 
stone cannot be readily removed by means of the 
cystoscope, a cutting operation should be done. 
I have found that the operation is greatly 
facilitated by the use of the flexible curette 
shown in Figure 1. The value of this curette lies 
in the fact that it is very flexible and yet stiff 
enough to resist an ordinary pull, and that the 
cup-shaped lip has an over-hang directed toward 
the shaft of the instrument. 

This curette can rather readily be pushed past 
the stone, which is caught in or against the lip 
as the curette is withdrawn (Fig. 3A). Thus by 
gentle traction the stone can be rolled out of its 
position toward the incision in the ureter (Fig. 3B 
and C). By gentle manipulations the curette can 
be passed through a rather small opening in the 
ureter or kidney pelvis; one is not so likely to 
break off a particle of the stone with the curette 
as with forceps; and the curette can be used 
“around the corner” in the kidney pelvis, there- 
by dislodging a stone in a calyx which would not 
be accessible to forceps (Fig. 3D and E). With 
the aid of this instrument I have been able to 
remove stones from the kidney pelvis and the 
calyces without lifting the kidney out of its bed, 
a very important consideration, as any unneces- 
sary manipulation of the kidney necessarily must 
interfere with its proper functioning. Of course, 

















Fig. 1. Front and side views of flexible copper curette. 





A, Technique of removing stone from lower 
B, Continuous 


Fig. 2. 
ureter near its opening into the bladder. 
suture through cut edges of ureter, the suture passing 
between serosa and mucosa. C, Incision after suture is in 


place. D, Fat-tabs from adjacent territory sutured over 
line of incision. 
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this instrument is not designed for the removal of 
a large forked stone such as sometimes fills the 
entire kidney pelvis and calyces, but rather for 
the smaller, loose stones. 

In removing a stone from the ureter it may be 
desirable not to make the incision in the ureter 
directly over the stone, as, for instance, when the 
stone is lodged in the lower ureter, very near its 
opening into the bladder. In such a case it is 
well to make an incision above the point at which 


Fig. 3. A, Stone on elevated tip of curette, 
which prevents its slipping off. B, Withdrawal 
of stone from pelvis of kidney. C, Removal of 
stone on end of curette. D, Approach to remote 
minor calyx. E, Withdrawal of stone from re- 
mote minor calyx. 


the stone is lodged; the curette is then passed 
through the incision and is carefully guided along 
the ureter until its lip has passed beyond the 
stone, which can then be dislodged by gentle 
manipulation and brought to the opening in the 
ureter (Fig. 2A). The incision is closed by a con- 
tinuous suture which passes between the serosa 
and the mucosa of the cut edges (Fig. 2 B and C), 
and fat-tabs taken from the adjacent territory 
may be sutured over the line of incision (Fig. 2 C). 
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THE TECHNIQUE OF GASTROJEJUNOSTOMY WITHOUT CLAMPS 


By JOHN HOMER WOOLSEY, M.D., F.A.C.S., San Francisco, CALIFORNIA 


many accusations made against it by 

those who know and those who do not, is 
still the one procedure that gives universally 
better results for duodenal, pyloric, and low gas- 
tric (antral) lesions. Pyloroplasty is preferred if 
possible and partial gastric resection has its 
indications but gastrojejunostomy is of necessity 
a more common procedure. The technique of 
gastrojejunostomy ordinarily embodies the use of 
compression clamps, although evidence is at 
hand that jejunal ulcers have occurred exactly 
where the clamp pressure was applied. In our 
endeavor to eliminate all possible causes for 
gastrojejunal and jejunal ulcer—one of the great- 
est objections to gastrojejunostomy—we are 
seeking atraumatic surgery. ‘The compression 
clamps were developed originally to prevent leak- 
age and contamination from the gastro-intestinal 
canal. Today with proper pre-operative prepara- 
tions and proper operative technique, leakage 
does not occur. In addition it is recognized that 
the jejunal, duodenal and stomach content except 
in malignancies is relatively sterile. Therefore, 
since it is less traumatic as well as easier to per- 
form, a technique without clamps is employed at 
this clinic for gastrojejunostomy. 


Se ee eee ne Y, despite the 


INDICATIONS 


Gastrojejunostomy is indicated: (1) where the 
degree of inflammatory reaction in the region of 
the pylorus is too severe to allow a pyloroplasty; 
(2) in the presence of a penetrating duodenal 
ulcer in the head of the pancreas with or without 
complications; (3) in the presence of duodenitis; 
(4) in benign gastric lesions at a distance from the 
pylorus; (5) in the first stage of a Billroth II re- 
section; (6) when the patient’s poor general con- 
dition demands a two-stage resection; and (7) as 
a palliative measure in cases of inoperable gastric 
malignancy with obstruction. 


- PRE-OPERATIVE PREPARATION 


Pre-operative preparation is of maximum im- 
portance. The routine followed is based upon the 
combined personal clinical observations and 
study of our staff. In general, all patients are 
given a soapsuds enema the evening before and 
then allowed to sleep as late as possible in the 


morning. A light supper is given unless pyloric 
obstruction is present and water ad libitum is 
allowed up to the time of operation. In instances 
of pyloric obstruction with 50 per cent stasis, 
gastric lavage is employed 1 hour before operation 
while in instances of total or subtotal stasis, gas- 
tric lavage is given twice daily during the last 
pre-operative 24 or 48 hours. Hypodermoclysis 
of Ringer’s solution and infusion of intravenous 
glucose are employed as indicated. Blood trans- 
fusion is also employed according to the usual 
recognized indications. The general idea in mind 
is to disturb the gastro-intestinal tract as little 
as possible, to give the patient maximum rest, to 
have the stomach clean, to keep the fluid intake 
normal—between 3,000 to 4,000 cubic centimeters 
daily—and to augment the blood when there is 
need. 

Twice on the day preceding operation, if pos- 
sible, and once just before going to the operating 
room the teeth are brushed with a mixture of 
equal parts of tale and soda bicarbonate, the 
mouth rinsed with an alkaline mouth wash and 
then the teeth and gums are painted with a 50 
per cent alcohol solution containing 1 per cent 
each of brilliant green and crystal violet (Ber- 
wick’s dye). As a result of this treatment there 
has been a notable decrease in the postoperative 
respiratory complications. 


ANAESTHESIA 


A preliminary hypodermic of morphine sul- 
phate -o15 and scopolamine —o003 is given to all 
adults one-half hour before operation. Nitrous 
oxide and oxygen anesthesia alone is used and is 
satisfactory unless too much manipulation and 
exposure of viscera is performed. Ether in com- 
bination with the above gases is then added and 
frequently is so employed for the closure of the 
abdominal wound. 


TECHNIQUE OF GASTROJEJUNOSTOMY 


The location upon the stomach for the site of 
the gastrojejunostomy is chosen as the most de- 
pendent portion close to the greater curvature 
or just opposite to the excised ulcer of the lesser 
curvature. The transverse colon is now lifted 
sufficiently to make the mesocolon taut and an 
opening is made through the latter by knife blade 
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lig. 1. 


dissection. The chosen portion of gastric wall is 
pushed through and a form of holding clamps, 
light weight Allis, is now gently applied to the 
gastric wall and held by the assistant. The 
mesocolon is attached to the portion of the 
stomach that will eventually lie posterior to the 
gastrojejunostomy, by suturing with fine catgut 
into the stomach wall and tying over a small por- 
tion of the mesocolon (see Fig. 1). The jejunum 
which had previously been located is placed 
alongside the stomach. The portion of jejunum 
7-5 centimeters (3 inches) from its emergence 
through the base of the mesocolon is usually the 
desired point for anastomosis. 

Guy sutures of gastro-intestinal suture No. 1 
are now taken through the stomach and jejunum 
at either end of the site for anastomosis and a 
Kelly hemostatic forcep applied to the ends of 
-ach respective guy suture. The Allis forceps are 
removed and the assistant holds the guy sutures 
up and out so as to give proper exposure. A small 
portion of gauze packing or a Mikulicz abdominal 
tape is then placed behind the proposed line of 
anastomosis. 

The outer or posterior layer of suture is begun 
at one end and after tying two knots a clamp 
chosen uniformly so as to serve as a definite 
marker applied to the short end. A continuous 
Lembert suture with occasional locked stitch and 
two locked stitches at the end is applied. 


Method of attaching mesocolon to stomach and guy sutures in place. 


Incisions through the gastric serosa, muscularis, 
and submucosa are made. These incisions are 
effected with the point of the knife so as to ex- 
pose but not sever the prominent blood vessels. 
These blood vessels are then ligated on each side 
with black silk B on milliners’ needles. A non- 
absorbable suture is used here and is so used 
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Fig. 2. Outer posterior continuous suture placed with 
its short end marked by a special hamostat. Ligation of 
the main transectable blood vessels of the stomach with 


black silk B. 
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Inner posterior continuous suture beginning at 


lig. 3. 
center and placed in locked manner. 


because of its size, flexibility, and the fact that it 
will eventually be turned completely into the 
lumen and soon sloughed. The blood vessels are 
cut and the mucosa opened. Should bile tend to 
leak from the jejunum, a gauze strip of packing 
may temporarily be employed. The stomach as a 
rule never leaks because the holding of the guy 
sutures up and out causes the cut sides of the 
stomach to approximate in a valve-like action. 
The protruding mucosa is rarely amputated but 
on the contrary is adjusted to its normal place 
with each suture. If desired, one may explore 
the stomach digitally from within before further 
closure is effected. 

The inner layer of suture is begun at the middle 
of the posterior side. A gastro-intestinal suture 
with a needle at each end is preferred. A locked 
stitch across the entire posterior wall is employed 
as it gives added assurance of hemostasis and 
leaves the mucosa in a smoother and more uni- 
formly apposed manner. As each end of the 
anastomosis is reached, the type of suture is 
changed to a continuous Connell with an occa- 
sional locking on the inside of the lumen. This 
suture is ended at the center of the anterior wall 
and the knot invaginated. 

The original outer or posterior suture layer is 
now continued in the form of a continuous Lem- 
bert stitch occasionally locked and finally tied 
with the end upon which the marker clamp had 
been placed. The guy sutures are next tied but 
before being cut are employed to hold out the 
stomach so that the mesocolon can be attached 
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anteriorly to the stomach wall in the manner pre- 
viously described. The guy sutures are utilized 
therefore as additional support to the weakest 
spots of the gastrojejunostomy. 

During this operation as in all major surgical 
work the patient is simultaneously being given a 
hypodermoclysis of Ringer’s solution in the mesial 
side of the thighs. An average of 1,000 cubic 
centimeters and as much as 2,000 cubic centi- 
meters is at times so administered to the patient. 


POSTOPERATIVE CARE 


The patient is allowed postoperatively to as- 
sume the position of comfort unless there is some 
indication otherwise. He is allowed either hot or 
cold water in teaspoonful amounts as soon as he is 
awake. He may hold ice in his mouth. The fol- 
lowing day, 18 to 24 hours postoperatively, he is 
allowed plain water, alkaline waters, orange juice, 
and weak tea in small amounts, gradually increas- 
ing the amount until on the second day post- 
operatively he is taking at a time any quantity 
desired. On the third day he is allowed soft 
palatable food as well as cooked gruels, soft 
boiled or poached eggs, toast, custards, baked or 
mashed potato, purees, gelatine dishes, etc. 

Emphasis is placed upon the fluid intake and 
output. This is accurately kept and charted. A 
total of 3,000 cubic centimeters per 24 hours for the 
average adult is the desideratum. Ringer’s and 
normal salt are employed subcutaneously and 
glucose ro per cent or 5 per cent intravenously. 

Should the patient have continued emesis, then 
interrupted or continuous gastric lavage is main- 





Inner anterior continuous suture applied accord- 
ing to Connell, a continuous mattress type and ended at 
the center anteriorly. 


Fig. 4. 
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Fig. 5. 


Completion of the outer anterior suture. Tying of the guy sutures. Attach- 


ment anteriorly of the mesocolon to the stomach wall. 


tained by use of the Jutte tube and Connell suc- 
tion pump. This tube is passed via the nostril and 
may be left in place for 4 to 5 days without any 
great discomfort to the patient. 

For postoperative distention, the rectal tube, 
change of position and hot abdominal stupes with 
protection to the wound dressing is the routine. 
Enemata are avoided especially if any likelihood 
of peritonitis exists. Morphine to give the pa- 
tient rest is preferred. The bowels, as a rule, 
move without stimulation on the fifth to sixth 
day. Liquid petrolatum one tablespoonful twice 
daily thereafter until the patient is up and about 
is the usual treatment. 

The patient is allowed to be up on the twelfth 
day and to leave the hospital on the fifteenth day. 
He returns to his usual vocation unless contra- 


indicated on or about the sixth week postopera- 
tively. His postoperative care as regards diet is 
followed for approximately 6 months. All pa- 
tients are examined with the X-ray and test meal 
approximately 5 weeks after operation. 


CONCLUSION 


After the employment of this technique for a 
period of two and one-half years in all forms of 
gastro-enterostomy, we are convinced of the 
decreased trauma and the increased ease over 
that technique where compression clamps are 
used. The postoperative results are excellent 
both as to function, which is in part dependent 
upon judgment as to the type of surgical treat- 
ment needed, and to the lack of any sequele 
such as gastrojejunal or jejunal ulcers. 
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INCISION 


By G. A. SLOAN, M.D., BLoomMINGtTon, ILLINOIS 


The Sloan Clinic 


N the earlier days of abdominal surgery, if 
the prime end of life saving was attained, 
little attention was paid to the abdominal 

incision. Incisions were made at various angles 
and in various directions, depending in most part 
upon the operator’s idea of the best manner in 
which to approach the objective field through 
the shortest and most direct incision. 

With asepsis came the fashion of the longer in- 
cision, and closer and keener attention was paid 
to the ways of making and closing the wound. 
Operators became more daring, and easy access 
to the parts to be attacked became the chief con- 
sideration. The longitudinal incision was adopted 
by many abdominal operators and gained almost 
universal popularity. Careful and skillful closure 
of the long incision was thought to secure against 
the remote as well as the immediate unfortunate 
results of abdominal surgery. The importance of 
gaining free access to the underlying structures 
outweighed all considerations as to ventral weak- 
ening. Close and accurate suturing of the peri- 
toneum was supposed to prevent as much as 
possible the formation of postoperative adhesions 
underneath the old incision. But it was taken for 
granted that in the majority of cases adhesions 
would form underneath the scar. 


PROBABILITY OF POSTOPERATIVE HERNIA 


Prolonged observation however showed that 
any transverse division of muscular or fascia 
fibers leaves a permanent and_ irremediable 
weakness at the site of division; that close sutur- 
ing may be followed by firm union for months or 
even years, but that in time at least some stretch- 
ing of the cicatrix will certainly take place. 
Transversely severed fascial or muscular fibers 
cannot be united in any way that leaves a perma- 
nent closure as strongly united as before operation. 
Gradual weakening of the scar will inevitably 
occur. Almost as many postoperative hernias be- 
come evident during the tenth year following in- 
cision as during the second year. 


INCIDENCE OF POSTOPERATIVE HERNIA 


According to Southam (9), out of 29,000 ab- 
dominal operations, 596, 2 per cent, were per- 
formed for the repair of postoperative abdominal 
hernia. According to Boeckmann (1), Abel’s 
statistics from German clinics had shown 8.9 


per cent hernias after longitudinal incisions with 
healing per primam and 31 per cent after healing 
per secundam. 


DIFFICULTIES IN CLOSURE OF 
INCISIONS 


LONGITUDINAL 


(Quoting Quain (8): “All those who have made a 
number of gall-bladder operations through longi- 
tudinal incisions in tense abdominal walls will 
remember instances in which it seemed impossible 
to make a satisfactory serosa-to-serosa closure of 
the peritoneum because of the lateral pull on the 
so-called posterior sheath of the rectus muscle. 
Sometimes the suture would cut through the 
peritoneal margin again and again until there 
was no hope of making a smooth closure of 
the frayed-up edges. Finally, a few stitches 
were probably placed far out into the rectus 
muscle in a desperate but vain effort to overcome 
the difficulty and to leave no raw surface facing 
the viscera. 

“Tn the hands of many operators this manner 
of opening the abdomen is chosen solely because 
of its fancied convenience to the operator, and 
without due consideration of the fact that in 
every longitudinal transrectal or pararectal in- 
cision irreparable damage may be inflicted on the 
patient.” 


RELATION OF LENGTH OF INCISION TO 
INCIDENCE OF HERNIA 


The old rule that the danger of hernia with 
longitudinal incisions increases in proportion to 
the square of the length of the incision seems to 
be borne out in our experience. Thus in a given 
number of operations if there were nine hernias 
with 3 inch incisions, there would be 16 with 4 
inch incisions and 25 with 5 inch incisions. Over 
80 per cent of the patients that we have seen with 
10-year-old 5 inch scars from upper abdominal in- 
cisions have had some appreciable and demon- 
strable weakening of the abdominal wall at the 
site of the old scar; over 60 per cent of those with 
scars 4 inches long and 1o years old have had 
appreciable weakening of the abdominal wall at 
the site of the old incision; 27 per cent of those 
who have 3 inch to-year-old scars have had defi- 
nite evidence of weakening of the scar; while less 
than 5 per cent of those who have had incisions 
shorter than 3 inches have such evidence. 
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Fig. 1. An incision through the skin and fat down to 
the fascia from the ensiform to a point 3 centimeters above 
the umbilicus and continued outward and downward on 
each side of the umbilicus to a point 4 centimeters below 
the umbilicus on either side, leaving a V-shaped piece of 
skin and fat around the umbilicus. 


With the longitudinal incision, the transverse 
fascia fibers are severed and must be coapted in 
such a way as to remain in close apposition for 
from to days to 2 weeks for union to occur. 

The tensile strength of aponeurosis like that of 
the transverse aponeurosis of the abdomen is 
enormous. Every time that the intra-abdominal 
tension is increased by coughing, vomiting, or 
straining, the tension thrown directly upon the 
stitches or sutures holding the ends of severed 
transverse aponeurotic fibers together is enor- 
mous. 

McArthur (4) has called attention to the fact 
that the transversalis muscle is a muscle of respi- 
ration and its median attachment is subjected to 
strain with each respiration. Following a longi- 
tudinal incision this strain obviously must be 
borne by the sutures. 





Fig. 2. Dissection outward of flaps of skin and fat ex- 
poses the aponeurosis over the inner borders of the rectus 
muscles. 


METHOD OF MEASURING THE RELATIVE VERTICAL 
AND LATERAL TENSION 


By measuring the tension with spring scales 
attached to several forceps, the force required to 
bring the ends of the severed transverse fibers 
together following a longitudinal incision while 
the patient is lightly anwsthetized can be esti- 
mated. By the same procedure, with a transverse 
incision in which the rectus muscles have been 
cut transversely, one can arrive at a somewhat 
accurate estimation of the amount of force re- 
quired to bring the layers of the abdomen together 
vertically. 

In the same way with an L-shaped incision, 
one side of which is longitudinal and one trans- 
verse, the lateral and vertical force required for 
closure can be accurately measured. 

Rule for estimation of the tension upon the 
suture line following a longitudinal incision. The 
longer the longitudinal incision the more force 
is required to bring the ends of the fibers of 
the divided aponeuroses together. The force re- 
quired increases in proportion to the square of the 
length of the incision, Thus, in a 3 inch longi- 
tudinal incision, immediately after the incision is 
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Fig. 3. Vertical incisions are made through the external 
sheaths of the recti about 1 centimeter external to their 
inner borders. Upon the length of those two incisions will 
depend the amount of exposure that it has been possible 
to obtain. 


made and before the oblique muscles have re- 
tracted the aponeuroses, perhaps about 30 pounds 
of pull will bring the aponeuroses together during 
light anesthesia; while in a 4 inch incision it will 
require nearly 50 pounds to bring the ends of all 
the aponeuroses together. If the incision is 
lengthened to 5 inches it will require about 80 
pounds with the patient in the same degree of 
anesthesia. Therefore, we seem justified in 
formulating the following rule: The lateral pull 
upon the suture line following a longitudinal 
abdominal incision is in proportion to the square 
of the length of the incision. 

Estimated relative amount of tension upon the 
suture line with longitudinal and transverse in- 
cisions. So far as we have been able to determine, 
when complete relaxation is not present, the 
lateral abdominal tension is about thirty times 
as great as the vertical. If this is correct, the 
strain upon the suture line of a longitudinal 
incision is thirty times as great as that upon the 
suture line of the transverse incision. 

Not only that but as has been pointed out by 
Farr (2), the distance between the pubis and the 





Fig. 4. The rectus muscles with the overlying external 
sheath, fat, and skin are rolled outward and held by suit- 
able retractors, exposing the posterior sheath of the recti. 
Dotted lines indicate locations that may be chosen for the 
transverse incision through aponeuroses and peritoneum. 


ensiform can be shortened by suitable posture, 
and the “relaxed abdominal wall relieved of all 
vertical tension.” Should the sutures hold 
throughout the entire length of the longitudinal 
incision and the severed ends of the transverse 
fascia fibers be held in apposition until healing is 
complete, the risk of hernia is lessened, especially 
the immediate risk. But it goes without saying 
that the thin strip of scar tissue is quite inade- 
quate to bear up under the original strain. This 
thin scar is under tension every hour of every day 
as long as the patient lives. It is well known that 
scar tissue under strain will gradually lengthen 
and weaken. Therefore, some weakness will in- 
variably follow. 


MUSCLE SPLITTING INCISION IN THE 
LOWER ABDOMEN 


It has long been recognized that the danger of 
hernia, especially the remote danger, is of enough 
actual importance to the patient to make it of 
prime importance that some method be devised 
by which this danger can be eliminated. It has 
been evident to many surgeons of large experience 
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Fig. 5. After the retractors are in place and the sheath 
of the rectus exposed a transverse incision is made through 
the exposed posterior reflexion of the sheath of the rectus 
and the peritoneum. 


that this can be done only by making the lines of 
incision through the different structures parallel 
with the direction of the most important fibers. 
This result has been accomplished in the lower 
abdomen by the development of the Pfannenstiel 
incision. 

Kustner (3), a German gynecologist, in 1896 
recommended a transverse incision in the lower 
abdomen. In the same year, Rapin, a Swiss 
gynecologist, reported the use of the same incision 
and recommended it most highly. 

The Pfannenstiel incision in the lower abdomen. 
Pfannenstiel (6) in 1900 presented in quite an 
elaborate manner the advantages of the combined 
transverse and longitudinal incision in the lower 
abdomen. In the same year, Stimson, of New 
York, and Hartmann, a French surgeon, inde- 
pendently began using the same incision. In 
1907, Pfannenstiel reported a total of 700 pelvic 
operations through his incision. Pfannenstiel 
claims a 4 per cent reduction in mortality, with a 
larger percentage of healing by first intention 
than with the longitudinal incision, and elimi- 
nation of the danger of hernia. 
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Fig. 6. The incision is extended across the linea alba 
parallel to the direction of the fibers of the aponeuroses 
from the outer edge of one rectus muscle to the outer edge 
of the other. 


Kroenig and Menge, in 1903, published reports 
commending it from the same_ standpoint. 
Stimson (11) in 1904 reported 150 operations with 
this incision. Wanscher, a Danish gynecologist 
and Henricius and Engstrém, Finnish gynecol- 
ogists, reported favorable results from this in- 
cision in 1909. 

Proved advantages. Many men in the United 
States were active in recommending the Pfan- 
nenstiel incision in the lower abdomen during 
the period from 1905 to 1909; Walker, of Detroit, 
being one. In the same year, 1909, Eduard 
Boeckmann (1), of St. Paul, published quite a 
complete review of the literature extant along 
with his results-in four hundred operations. All 
testified to its great advantages in the prevention 
of hernia, and several surgeons reported re- 
duction of the incidence of postoperative ab- 
dominal adhesions by its use. 

The Pfannenstiel incision modified to meet our 
needs has been used routinely in our clinic for all 
pelvic operations since 1909. We are convinced 
that from the standpoint of the patient’s welfare 
it is far superior to the longitudinal one. The 
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Fig. 7. Retraction upward and downward affords an 
opening with a diameter about equal to the length of the 
incisions in the anterior sheaths of the rectus muscles. 


dangers of postoperative hernia and separation of 
the wound margins are eliminated. The con- 
valescence is shortened and postoperative dis- 
comfort is markedly lessened. 

Sprengel’s transverse upper abdominal  inci- 
sion. In 1910, Sprengel (10) published a de- 
scription of a transverse incision in the upper ab- 
domen and reported its use in a number of cases 
with excellent results. Moschcowitz (5), of New 
York, Farr (2), of Minneapolis, and many other 
writers have reported results with the transverse 
incision in the upper abdomen, and testified to 
some of its undeniable advantages over the 
longitudinal one. It affords ample room for access 
to all organs in the upper abdomen. It is easily 
closed and according to some surgeons followed by 
almost no danger of postoperative hernia. The 
nerve supply of the abdominal wall is not inter- 
fered with. Its lack of popularity may be due to 
the fact that most of us have a prejudice against 
severing such large muscles as the recti. 

McArthur’s incision. In 1915, McArthur (4) 
published a description of his combined vertical] 
and transverse incision for operation upon the 
gall bladder. The usual paramedian incision is 
made through the right rectus muscle and the 
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lig. 8. Retraction upward and outward affords access 
to the gall bladder region. The opening can be retracted 
over the regions of the spleen or appendix also. 


fibers of the aponeurosis of the transversalis are 
separated transversely. He emphasizes the fact 
that “the transversalis is an active respiratory 
muscle and following a longitudinal incision, with 
each respiration it so tugs and pulls on the line of 
sutures as to make it give away.”” By separating 
the fibers of the aponeurosis of the transversalis 
instead of cutting them, this cannot occur. With 
this incision there is danger of destroying the 
nerve supply to the median portion of the rectus 
muscle and adequate exposure for approach to 
the stomach, appendix, or spleen is not afforded. 


POSTOPERATIVE ADHESIONS 


A consideration, however, of greater impor- 
tance than that of ventral or postoperative hernia 
is that of postoperative adhesions to the under 
surface of the scar. Moschcowitz (5) in discussing 
the closure of the longitudinal wound from the 
standpoint of postoperative intra-abdominal ad- 
hesions says: 

“Very frequently, however, almost unsur- 
mountable difficulties arose, especially in the 
application of the first suture line. In most of our 
operations, particularly if the patient is very 
obese or very muscular, the suture of the peri- 
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lig. 9. In cholecystotomy the drainage tube is brought 
out through a puncture wound and the gall bladder is 
brought to the abdominal wall at any point desired. 


toneum is extremely difficult. The stitches tend 
to cut through; to overcome this tendency, one is 
inclined to include more tissue in the bite of the 
needle; unfortunately, this procedure not only 
does not mitigate the difficulty, but actually in- 
creases it. 

“After a great deal of trouble, and with con- 
siderable loss of temper, the surgeon finally 
succeeds in finishing the suture line; the result, 
however, is not satisfactory; the suture line is 
weak, and there are generally present also a num- 
ber of smaller or larger holes, which permit the 
prolapse of small bits of omentum. In the great- 
est majority of the cases this suture line is so pre- 
carious that its protective value is nil. It is, of 
course, possible that it acts as a prophylactic to 
the formation of adhesions, by preventing contact 
hetween the intraperitoneal viscera and the ex- 
traperitoneal tissues. But even this is, I believe, 
illusory; as in the secondary operations that have 
fallen to my lot, I have found the adhesions to be 
so massive as to lead me to suspect that the suture 
line gave way upon the first strain, and not only 
permitted, but actually invited the contact which 
it was presumed to prevent. In this connection 
it is of great interest to know that Sprengel found 


lig. 10. The appendix is more readily dealt with 
through this incision than through a high right rectus in- 
cision of any reasonable length. 


at autopsy, in a few cases which died shortly 
after a laparotomy through a vertical incision, 
that the peritoneal suture line had completely 
separated. 

“In a very large number of cases even this 
flimsy closure was impossible, and after vainly 
trying to fortify the first suture line by including 
a part of the rectus, the attempt at a layer suture 

ras very frequently given up in disgust, and the 
wound had to be closed practically en masse, the 
first suture line including the entire thickness of 
the abdominal walls, with the exception of the 
skin. I have often said on such occasions that by 
far the most difficult part of my operation upon 
the gall bladder or biliary passages is the closure 
of the abdominal incision.” 

Adhesions from destruction of nerve supply. 
Quain (7) in a very exhaustive report of the re- 
sults of an experimental study says: “An analysis 
of the results of the fifteen experiments in which 
trauma, or trauma plus irritation or infections, 
was applied on the parietal peritoneum shows that 
in eight the adhesions (seven omental and one 
hepatic) were confined to the side of nerve ex- 
tirpation; two of the three cases having adhesions 
on both sides of the linea alba had more extensive 
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lig. tr. The closure of the peritoneum and posterior 
layer of aponeurosis is begun at the outer ends of the 
transverse Incision. 


adhesions on the side operated upon than on the 
normal side; one case had fibrin deposits, which 
were limited to the enervated side; and one 
rabbit having no adhesions had a marked infil- 
tration of the peritoneum on the side operated 
upon, thus leaving only three animals in which 
no material difference between the two sides was 
noted.” 

He also says: “From time to time I have had 
occasion to operate on patients who had previous- 
ly been operated on through lateral abdominal 
incisions placed in such a way as to sever inter- 
costal nerves. The findings in such cases have 
suggested a possibility that the omentum may 
have a greater tendency to adhere permanently 
to that part of the abdominal wall which has 
been deprived of intercostal nerve supply than to 
any other part of the parietal peritoneum. 

“Tf a peritoneal surface deprived of its inter- 
costal nerve supply be subjected to a trauma, or to 
a trauma plus infection or irritation, such as may 
obtain during an operation, more adhesions and a 
more chronic infiltration of the peritoneum are 
likely to follow than if the same injuries were in- 
flicted ona peritoneum with normal nerve supply.” 


lig. 12. No difficulty is experienced in closing the 
abdomen even with the largest and fleshiest patient as no 
tension whatever is required to bring the edges together. 


Several other observers have published evidence 
of the high incidence of adhesions found under 
the median portion of the rectus muscle after its 
nerve supply has been destroyed by a longitu- 
dinal incision. 

Incidence of postoperative adhesions. We make 
it a practice when we open the abdomen of a 
patient who has had a previous operation to ex- 
plore by palpation under the old scar. We have 
never yet found more than slight adhesions to the 
scar when cholecystotomy had been done through 
a very short or stab wound. On the other hand, 
we have never yet explored the upper abdomen 
under a scar from an incision 3 inches or more in 
length in which dense adhesions to the under 
surface of the scar were not found. We cannot 
see how it could be otherwise. For at least 10 
days subsequent to operation the lateral ten- 
sion upon the line of sutures must necessarily 
produce irritation that will be followed by an 
inflammatory reaction not only in the aponeu- 
rosis but in the underlying peritoneum. In all 
cases it has been noted that the omentum 
always becomes adherent to peritoneum which 
is inflamed. 
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Fig. 13. No appreciable tension upon the sutures re- 
quired to close the anterior sheath. 


Requisites for prevention of adhesions. Yor the 
prevention of postoperative adhesions, it is of 
prime importance that an abdominal incision be 
used that does not destroy the nerve supply of 
any portion of the peritoneum, and that can be 
closed without tension upon the sutures in con- 
tact with, or through, the peritoneum. ‘This 
obviously cannot be done unless the fascia fibers 
remain intact. The transverse incision meets this 
requirement and also gives ample exposure. | 
am convinced that greater accessibility may be 
obtained through the transverse incision than 
through the vertical incision, and with certainly 
less postoperative discomfort, because the line of 
incision may be entirely relieved of tension by 
proper posture. 


OBJECTIONS TO CUTTING THE RECTI 


Some few instances of hernia following the 
transverse incision have been reported. More 
instances of atrophy or thinning out of the recti 
adjacent to the incision have been observed. 
While the preponderance of evidence seems to 
prove the superiority of the transverse over the 
longitudinal incision, yet many of us have the 
opinion that the recti muscles are quite important 
structures of the abdominal wall, and that it is 


Fig. 14. The skin and fat flaps fall together with sur 
prising readiness. In fact, skin clips are all that are re- 
quired to hold the flaps of skin and fat together, and the 
scar is a fine line much superior to that of the usual in- 
cisions. 


well worth while to preserve them, especially if 
their nerve and blood supply can be preserved 
intact. 

For years abdominal surgeons have sought for 
a method of approach to the regions of the upper 
abdomen that. will provide adequate exposure 
without greatly weakening the structures of the 
abdominal] wall. 


A NEW UPPER ABDOMINAL INCISION 

I wish to describe an incision that has been 
developed by members of our clinic that seems to 
meet the requirements mentioned. In the last 18 
months we have used it one hundred and fourteen 
times. This incision preserves the recti and the 
fibers of their posterior sheaths. It does not in- 
terfere in any way with the nerve or blood supply 
of muscles, aponeuroses, or peritoneum. It pre- 
serves the posterior sheath of the rectus as well 
as all the transverse fibers in the region between 
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the recti. It is easily made and gives ample ex- 
posure for all operations in the upper abdominal 
region, such as operations upon the stomach, 
spleen, liver, gall bladder, colon, etc. It permits 
approach to the appendix and affords opportunity 
for exploration of the entire abdomen. If it is 
found necessary to operate upon the _ pelvic 
organs, they can be approached through a 
Pfannenstiel incision in the lower abdomen. 

Description of the incision. An incision is made 
through the skin and subcutaneous tissue down to 
the aponeurosis extending from the ensiform to 
a point 3.5 centimeters above the umbilicus. It 
is continued outward and downward on either 
side of the umbilicus to a point on either side 
about 4 centimeters below the umbilicus, leaving 
a V-shaped piece of skin and subcutaneous tissue 
around the umbilicus. A flap of skin and fat dis- 
sected outward exposes the aponeurosis over the 
inner borders of both rectus muscles. Then 
vertical incisions are made through the external 
sheath of the recti about 1 centimeter lateral to 
their inner borders. Upon the length of these two 
incisions will depend the amount of exposure that 
is obtained. 

The recti with the overlying external sheath, 
fat, and skin are rolled outward and held by 
suitable retractors. A transverse incision is 
made through the exposed posterior sheath of 
the rectus and the peritoneum and extended 
across the linea alba parallel to the direction of 
the fibers from the outer edge of one rectus muscle 
to the outer edge of the other. Lateral and verti- 
cal retraction affords an opening with a diameter 
about equal to the length of the incisions in the 
anterior sheaths of the recti. The only blood 
vessels encountered are some small ones in the 
fat and one or two in the falsiform ligament near 
the linea alba. With care, no bleeding from blood 
vessels in the recti occurs. No important nerves 
are cut. This gives ample approach for all 
operations in the upper abdomen. The opening 
can be retracted over the regions of the gall 
bladder, spleen, or appendix. 

For operations on the gall bladder. Retraction 
upward and outward affords access to the region 
of the gall bladder, liver, and hepatic flexure of 
the colon. For cholecystectomy or cholecystot- 
omy, the right half of this incision is all that is 
usually required. An evident advantage is the 
“ase with which one-half of this incision can be 
converted into the larger one. When cholecys- 


totomy is performed, the drainage tube is 
brought out through a puncture wound and the 
gall bladder is brought to the abdominal wall at 
any point desired. 
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For appendectomy. Retraction downward and 
outward affords access to the region of the ap- 
pendix. The appendix is more readily dealt with 
through this incision than through a high right 
rectus incision unless it be of unreasonable length. 

Closure: Posterior sheath and peritoneum. The 
closure of this incision is quite simple as the 
transverse fibers have not been severed. If the 
closure of the peritoneum and posterior sheaths of 
the recti is begun at the outer ends of the trans- 
verse incision, no difficulty is experienced even 
with the largest and fleshiest patient, as no ten- 
sion whatever is required to bring the edges 
together. 

Closure of anterior sheath. Even with the longi- 
tudinal incision there is rarely any difficulty in 
coapting the edges of the anterior sheath of the 
rectus muscle if the posterior sheath has been 
well brought together. In fact when the posterior 
layer has been brought together, the abdomen is 
closed and tension is taken off of all other struc- 
tures; with this incision the posterior sheath 
falls together and has its original strength. The 
rectus muscle is firmly attached to its anterior 
sheath, but not to the posterior. During strain- 
ing, vomiting or coughing, contraction of the 
rectus pulls the flap of the anterior sheath inward 
and relieves the suture line of strain. Therefore, 
there is no appreciable tension upon the sutures 
placed in the anterior sheath. The skin and fat 
flaps fall together with surprising readiness. In 
fact, skin clips are all that are required to hold the 
flaps of skin and fat together, and the scar is a 
fine line much superior to that of the usual 
incisions. 

It may require a very little more time to open 
the abdomen by this route. However, much time 
is saved in the closure and much difficulty 
is avoided. All authorities agree that even 
with deep anesthesia and complete relaxation 
difficulties are sometimes encountered in_ the 
proper closure of the posterior fascial layer with a 
longitudinal incision. With this incision the 
lateral pull on the sutures is entirely avoided, and 
such complete relaxation is not necessary. 

The presence of sepsis. This incision is of great 
advantage when an infectious process requiring 
drainage is present. In 72 of our 114 cases oper- 
ated upon by this method, 7 of which were septic 
cases, drainage was instituted through the trans- 
verse incision of the posterior sheath and brought 
out through the rectus muscle, anterior sheath, 
and skin by a stab wound. Three septic cases 
were drained through stab wounds placed above 
the incision. In 4 cases of perforation from ulcer 
of the stomach, the drainage was brought out at 
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the inner edge of the rectus through this incision. 
In one case of multiple abscesses in the liver, 
drainage continued for 7 weeks; yet at this time, 
2 to 18 months after operation, only one patient 
of the series shows any evidence of hernia. 
CONCLUSIONS 

The apparent advantages of this incision are: 

Almost complete absence of tension on the 
sutures of the posterior fascia layers reduces the 
probability of postoperative adhesions to the 
abdominal] scar. The danger of wound separation 
and hernia is almost entirely eliminated. 

Ample exposure is afforded for all operations in 
the upper abdomen. 

Four-fifths of the postoperative discomforts 
following longitudinal incisions are prevented. 

Closure is accomplished with great ease. Gas 
anesthesia is sufficient; deep anesthesia is not 
required. Convalescence is shortened, and a better 
scar is secured. 


ABDOMINAL INCISION 687 


REFERENCES 

1. BoECKMANN. ‘Transverse abdominal incisions. St. 
Paul M. J., 1910, June. 

2. Farr. Abdominal incisions. J.-Lancet, 1912, Nov. 1. 

3. KustNer. D. supras. Kreuzschnitt, eine Meth. d. 
Celiotomie, etc. Monatschr. f. Geburtsh.  u. 
Gynaek., 1896, iv, p. 197. 

4. McArruur. A modified incision for approaching the 

gall bladder. Surg., Gynec. & Obst., 1915, xx, 83. 

Moscucowitz. Transverse incisions in the upper 

abdomen. Ann. Surg., lxiv, 268. 

6. PFANNENSTIEL. Ueber die Vorth. des Suprasymph. 
Fascienquerschn., etc. Sammlung. klin. Vortr. Gyn., 
1900, No. 97, 268. 

7. Quatn. Tr. West. Surg. Ass., 1913, 353-360. 

8. Idem. The transverse incision in the upper abdomen, 
J.-Lancet, 1917, xxxvii, 657. 

g. SouTHaAM. A comparative study of abdominal inci 
sions. Brit. M. J., 1924, March 22, 613. 

10. SPRENGEL. Kritische Betrachtungen ueber Bauch 
deckennaht und Bauchschnitt. Verhandl.d. deutsch. 
Gesellsch. f. Chir., xxix, 95; and Arch. f. klin. 
Chir., xcii, 537. 

11. Stimson, Lewis A. The combined transverse and 
longitudinal incision in laparotomy. Ann. Surg., 
1904, No. 140, 178. 


wn 





688 SURGERY, GYNECOLOGY AND OBSTETRICS 


AVULSION OF THE DIAPHRAGM! 


sy W. A. BRYAN, M.D., F.A.C.S., NASHVILLE, TENNESSEE 


LIMITED search has failed to reveal in 
“\ the literature a case similar to the one 
under discussion. Rupture of the dia- 
phragm and congenital defects resulting in hernia- 
tion are numerous enough. So far as investigation 
has gone, they seem due to rupture through the 
hody of the diaphragm or to the escape of abdom- 
inal viscera through the normally weak points. 
The case in hand, while allowing escape of abdom- 
inal contents into the pleural cavity, was purely 
an avulsion. Numerous articles and case reports 
are to be found dealing with the so-called eventra- 
tion of the diaphragm, which also has no semblance 
to this case. 


Mr. D. Y. D., age 40, stopped his truck on the highway 
in front of his home and was about to change a casing. He 
saw a bus and a car coming in opposite directions at a rapid 
rate toward him and, because he feared they would collide 
near him, he took the casing inside his yard and in a stand- 
ing position with the body bent forward was examining it. 





Fig. 1. Roentgenogram of chest showing lung high in 
left pleural cavity. 


The cars came on full speed and, when the bus driver saw 
that a collision was inevitable, he chose to avoid it by 
leaving the road. The bus passed through the fence and 
either a headlight or a fender struck the man in the left 
chest, knocking him down and moderately contusing the 
soft parts over the sixth, seventh, eighth, and ninth ribs 
in the midaxillary line. No ribs were broken. 

A physician was called, found the man in extreme agony, 
and administered one-fourth grain of morphine hypoder- 
mically without perceptible relief. He then brought the 
patient to a small hospital where he received another quar- 
ter grain of morphine. On reaching the hospital about 
2 hours after the accident I was shown a skiagram of the 
chest (Fig. 1), which presented some very puzzling aspects; 
upon a little study, the conclusion was reached that only 
a ruptured diaphragm and escape of stomach into the left 
pleural cavity could account for the replacement of lung 
shadows with a sac of much lighter density, containing no 
markings except its very definite outline, the upper border 
reaching almost to the clavicle, and for the displacement of 
the heart to the right. 

The patient was then seen and examined. His agony 
continued unabated. His countenance was anxious, res- 
piration labored, abdomen rigid, board-like; constant 
nausea and efforts to vomit were present, but without 
result. His attendants said that this had been continual 
since the injury, nothing ever being raised. The right side 
of his chest expanded abnormally on inspiration, the left 





Fig. 2. After patient had swallowed a small amount 
of barium. The course of the cesophagus is easily seen. 


1Read before the Southern Surgical Association, Biloxi, Mississippi, Mecember, 1926. 
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Colon and omentum presenting in the wound 
when chest was opened. 


Fig. 3. 


side not at all. The lower margin of the ribs seemed to be 
pulled slightly downward and to contract rather than to 
expand on inspiration; the intercostal spaces did not be- 
come depressed. The heart was displaced to the right of 
the midline. The whole left chest was tympanitic; this 
was more clear cut in the upper chest. The man, when 
not retching, was crying for water. He could swallow 
water without difficulty, and the tinkling sound of its en- 
trance into the stomach could be heard most clearly in the 
apex of the axilla and in the subclavicular fossa. The 
pulse was 120; respiration 28; blood-pressure 108-65. 

On account of the gravity of the condition, I felt that 
I could give him a better chance by removing him to Van- 
derbilt Hospital and operating there. Consent to this was 
given. 

On reaching Vanderbilt Hospital, the X-ray examina 
tion of the chest was repeated with an identical result. 
He was then given asmall amount of barium stirred in water, 
which showed the stomach to be in the chest cavity and 
also showed the course of the oesophagus downward, curv- 
ing sharply to the left and then upward. ‘This was indi- 
cated by a faint light streak, which should have, if it had 
been seen in the early examination of the plate, given me 
and my consultants a better understanding of the actual 
state of affairs. Unfortunately this curved white line was 
seen only after we knew the relation of the structures 
in the chest. The barium that was swallowed entered 
the stomach and accumulated in a pool on the posterior 
wall. 

The question then arose as to whether operation should 
be undertaken immediately. On account of the possibil- 
ity of dire complications, and with a fair pulse and blood 
pressure, it was considered that immediate operation would 
probably give him the best chance. 

The anesthetic was gas and ether. 

An incision 7 inches long was made in the left seventh 
interspace. When the pleura was opened omentum was 
encountered first, covering both large and small intestine; 
behind and internal to these was the stomach (lig. 3). 
*assing the hand into the chest, we could move the stom- 
ach downward into the abdominal cavity; the outline of 
the opening between the two cavities could not be deter- 
mined. An effort was made and repeated several times to 
replace the viscera into the abdominal cavity; in every 
instance it proved futile. The difficulty of replacing the 
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Fig. 4. Showing stomach after retracting colon downward 
to left. 


viscera was due in part undoubtedly to the fact that the 
patient could not be relaxed by the anesthetic. (1 have 
had one other diaphragmatic injury in which the same 
observation was made, although he received only ether.) 
As soon as partial reduction was accomplished the organs 
would escape from the grasp on the least motion and rush 
back to the top of the chest as if under intense suction. 
The stomach was so tightly distended with gas that a tro 
car and cannula were inserted to collapse it. It refilled in 
a few minutes and aspiration was necessary a second time. 
The cannula was employed instead of the stomach tube 
because gas anwsthesia was administered. I am unable 
to state what influence the reversed action of respiration on 
intragastric pressure may have had on the accumulation 
of gas in the stomach. Schlippe has called attention to 
the fact that intragastric pressure rises normally with in- 
spiration, but when the stomach lies in the pleural cavity 
the reverse is true. Consequently, it became necessary 
to open the upper abdomen, making an incision 6 inches 
long just to the left of the midline. While my first assist 
ant pulled the viscera down and out, I made pressure above. 
Replacement was easy; but as soon as the stomach was 
released it promptly returned to the top of the pleural 
cavity. 

When the abdominal organs were reduced to their cavity 
it was found that the diaphragm had been avulsed from 
its attachment to the left chest wall a distance of about 10 
inches (lig. 4); that no vestige of it had been left attached 
to the wall, so that passage from pleural cavity to abdom 
inal cavity was just as smooth as if no partition had ever 
been present; that this large wing of diaphragm had curled 
up into the chest cavity with the oesophagus circling around 
its under surface, ‘and the free edge of the diaphragm, 
ragged, about 34 inch thick with a projecting ledge of pleura 
above and -of peritoneum below extended anteroposte 
riorly across the pleural cavity, mediastinum to its right 
(pleural) surface, abdominal viscera to its left (peritoneal) 
surface. This position gives an explanation of the pat 
tient’s ability to swallow and inability to vomit, for the 
fixation ef the cesophagus below and the high elevation of 
the fundus caused a bend of the cesophagus at the cardia 
to an acute angle, which easily admitted entrance to, and 
quite as effectively prevented exit from, the gastric cavity. 

Within the pleura the lung was high, internal, collapsed. 
There was about a pint of dark blood in the pleural cavity 
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Showing the free margin of the diaphragm to the 
right of the stomach and the displacement of the thoracic 
viscera. 


Fig. 5. 


No bleeding vessels were discovered. Practically the whole 
stomach, the transverse colon, the great omentum, the 
spleen, and numerous coils of small intestine were in the 
pleural cavity. 

Upon reduction of the viscera and discovery that, instead 
of being ruptured, the diaphragm was avulsed, a new prob- 
lem presented, namely, that some plan must be devised to 
suture a free edge to a flat wall. It did not require long to 
conclude that it could be done only with through-and- 
through mattress sutures (Fig. 5). In this way the dia- 
phragm was brought into contact with the chest wall and 
held. The sutures were passed through skin and chest 
wall into the pleural cavity, through diaphragm, again 
through diaphragm, through chest wall. ‘They were tied 
on the skin side. Because of the ease with which omentum 
insinuates itself into very small crevices left after suture 
of the diaphragm, these sutures would, to be efficient, 
require close apposition, if, indeed, they could be made to 
hold at all. I had no precedent for this method of closing 
the rent, but can imagine no substitute for it. James F. 
Mitchell operated on a diaphragmatic hernia in which he 
thought direct approximation insecure because he could not 
insert the sutures far enough from the edge. Consequently 
he dissected the skin up on one side of the incision and in- 
serted sutures through both limbs of the rent in the dia- 
phragm’‘and the chest wall. 

The wounds in chest wall and abdominal wall were now 
closed. The patient died shortly after the work was com- 
pleted, before he was removed from the table. 

Postmortem could not be obtained. 


The nearest approach to this case is diaphrag- 
matic hernia or rupture. Surgeons choose one of 


the three possible methods of approach for closure 
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Fig. 6. Mattress sutures holding margin of diaphragm 
against inner surface of chest. 


of these openings, the abdominal, the thoracic, 
and the two combined. Judging from the assur- 
ance with which the former two groups recom- 
mended the route of their choice, one must con- 
sider that there are cases in which the chosen 
routes were satisfactory. Those who recommend 
the combined route, as I have shown in the case 
reported, have most meritorious reason for in- 
sisting upon this plan, because reduction could not 
be accomplished and closure made by the single 
route. It seems that this should be the rule in 
large openings with escape of large portions of 
viscera into the pleural cavity; and that, if with 
either of the single routes reduction should prove 
difficult, no time should be lost in further efforts, 
but that a companion wound should be made at 
once in the abdomen or chest respectively. Such 
delay and the attendant efforts at reduction can- 
not fail to increase shock and mortality. 

The question naturally occurs, post facto, 
whether, if this man had lived, the union of the 
diaphragm to the chest wall would have been 
secure enough to withstand the tension imposed 
by coughing, sneezing or heavy straining; and, 
since there is doubt in my mind on this point, I 
am sure that in a similar case the mattress sutures 
should be heavy silk or linen instead of chromic 
catgut. Would the ordinary respiratory move- 
ment of the diaphragm not interfere with such 
healing, as in other parts of the body where con- 
stant or repeated traction of muscles on sutures is 
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an almost certain guarantee of failure? This 
traction of course, could be avoided by doing a 
phrenicotomy, the only disturbing factor being 
the rhythmic rise and fall of the paralyzed leaf 
on inspiration and expiration. This, if it accom- 
plished union, would do soat the cost of permanent 
loss of 300 or 400 cubic centimeters of lung capac- 
ity. 
The tendency for intra-abdominal viscera, es- 
pecially omentum, to insinuate themselves into 
any crevice on the diaphragm raised a doubt 
whether the origin of this muscle could possibly 
be sutured so closely as to prevent this accident, 
which, if it should occur, would mean failure. 

It has been demonstrated that the lateral por- 
tions of the diaphragm which lie in contact with 
chest wall heal more surely than the rest of it; 
and that wounds heal more readily when they are 
parallel to the muscle fibers than when transverse. 
It has even been claimed by Iselin and also by 
the Brazilian Repetto that they could in no in- 
stance obtain union of wounds transverse to the 
fibers in the dog’s diaphragm. Naegeli disputes 
this, claiming that the chief causes of failure are 
accumulation of air, serum or blood in the pleural 
cavity, or anything that prevents contact of the 
lung with the parietal pleura. 

It is interesting to conjecture why this pecul- 
iar accident occurred under circumstances which 
usually, one might almost say normally, should 


result in rupture of the diaphragm. The causes of 
rupture of the diaphragm are given as sudden 
pressure or blows upon the chest or abdomen, 
and the result is rupture, not avulsion. Something 
unusual, some extraordinary group of factors must 
have combined in this case to cause severance in 
the thickest, strongest and most extensive line to 
be found in the midriff, namely along its periph- 
eral attachment, or its origin from the chest 
wall. It seems as if it must have been sheared 
from its attachment, and I think this is precisely 
what happened; that the lungs were filled with 
air; the man saw he would be struck and very 
naturally braced himself by tightening every 
muscle of his body; this included both abdominal 
muscles and diaphragm, the latter contracted 
under heavy tension in its horizontal plane, bol- 
stered above by the overfilled lung, below by 
abdominal viscera; the edges of the distended 
lung reached downward nearly, or quite, to the 
angle between chest wall and the diaphragm. The 
blow came like a flash, the lung was compressed 
and forced to expand along the line of least resist- 
ance and the sharp edge of the lower lobe virtually 
sheared the diaphragm from its moorings. In other 
words, while neither of the forces could have pro- 
duced such an injury, the combination of traction, 
fixation and shearing served effectively to convert 
the most resistant part of the muscle into the 
weakest. 
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PROSTATECTOMY 


CompLeTeE Exposure THROUGH A ONE AND ONE-QUARTER TO ONE AND ONE-HALF INCH 


INCISION; OPERATIVE RESULTS AND 


TECHNIQUE! 


By S. HARRY HARRIS, M.D., Cu.M. (Sypnry), F.C.S.A., Sypney, AUSTRALIA 


Honorary Urologist to the Lewisham Hospital 


4 UPRAPUBIC prostatectomy, since its wide 
S popularization by Freyer, has been the 
subject of endless discussion. At different 
times and in different clinics innumerable varia- 
tions and modifications of technique have come 
and gone. In the past most of the operations have 
been of a blind nature, being performed entirely 
hy touch, unaided by vision. Latterly the trend 
has been decidedly toward the performance of an 
‘“‘open” operation, the field being more or less com- 
pletely visualized. The very wide incisions prac- 
ticed by some surgeons both at home and abroad 
admit almost a complete daylight exposure. 

Were it the sole desideratum, this wide exposure 
would doubtless be the choice of most operators. 
Many other factors, however, must be taken into 
account, of which the most important are: (a) 
primary wound union, (b) postoperative pain, (c) 
limitation of respiratory movement, and (d) ab- 
dominal distention. 

On each of these counts the new wide exposure 
compares unfavorably with the old “blind” opera- 
tion through a small incision. ‘This latter opera- 
tion, however, presents so many obvious disabili- 
ties that it is rapidly falling into desuetude. 

The operation which I have devised and prac 
ticed now for several years aims at a combination 
of the good points of both and the bad points of 
neither. It allows a complete visual exposure 
through a one and a quarter to one and a half inch 
incision and is applicable to both one and two 
stage operations. 

During the 13 years ending December 13, 1926, 
the operation described has been performed, with 
some important variations, 433 times with 16 
deaths within 1 month after operation; a mortality 
rate of approximately 3.6 per cent. In the last 
4 years and 10 months of this period there were 
245 operations and 7 deaths, a mortality rate of 
approximately 2.8 per cent. There has been also 
during this period a very marked corresponding 
improvement in both immediate and remote 
results. 

All cases are now subjected to a one stage pros- 
tatectomy when it is practicable. Preliminary 
bladder drainage is effected, preferably by a reten- 
tion catheter, if renal function is defective. In the 


occasional case when catheterization of any kind 
is either impossible or intolerable, and when suf- 
ficient improvementdoes not follow catheterization, 
a temporary suprapubic cystotomy is done com- 
monly through a 1 inch transverse incision. The 
glass tube which is habitually employed for drain- 
age of the bladder (Fig. 11) is replaced about the 
sixth day by a Pousson self-retaining rubber 
catheter. 

The second stage is deferred for several weeks 
until the patient has regained a reasonable meas- 
ure of health and is able to walk about without 
effort. 

In no case is prostatectomy undertaken, what- 
ever the other findings, unless the indigocarmine 
test is deemed satisfactory. For this purpose 4 
cubic centimeters of 4 per cent solution are given 
by intramuscular injection or 4 cubic centimeters 
of 0.8 per cent solution intravenously. 

The postponement of the second operation for 
at least 1 month after the first has several ad- 
vantages. It obviates the long confinement to 
bed necessitated by the performance of the two 
operations in rapid succession, and, with the dis- 
appearance of wound rigidity, permits with slight 
variation of the usual technique (Fig. 1), almost 
as ready visualization of the field as obtains in the 
one stage operation. 

From experience it may be definitely stated 
that equally as good exposure of the prostatic 
environs is obtainable through the small incision 
described as through a larger, and any procedure 
indicated in this area is, with the technique de- 
scribed, equally as readily carried out. If during 
the course of the operation conditions arise which 
demand a wider exposure, it is a simple matter to 
enlarge the incision to any desired extent. In my 
experience, however, this is rarely necessary. 


OPERATIVE TECHNIQUE 


Suprapubic prostatectomy under intrapharyn- 
geal or intratracheal anesthesia was carried out in 
practically all the cases of this series. The so- 
called intra-urethral method of enucleation of the 
prostate, which leaves the veromontanum and 
ejaculatory ducts intact, was the procedure of 
election. 


Presented with moving picture demonstration of actual operation before the Australasian Medical Congress at Dunedin, New Zealand, 
on February 7, 1927. 
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| The bladder is washed out with 1:3000 solution 
of nitrate of silver, emptied as completely as pos- 
sible, and the catheter removed immediately be- 
fore the patient is brought to the operating 

| theatre. 

The patient is placed in a low Trendelenburg 
position and a transverse suprapubic incision 
made through the skin and fat, varying with the 
obesity of the patient from 114 to 1% inches in 
| length. The aponeurosis is slit vertically in the 
; midline for a similar distance. The rectus mus- 
cles are separated and the bladder picked up with | 





; tissue forceps. The peritoneal reflection is pushed \ 
up to the topmost point of the bladder, successive 
: pairs of forceps being applied to the bladder wall 
: until this point is reached, when only the highest 
p pair remains. The bladder is now drawn well up 
into the incision and acts as an effective plug 
; should, perchance, any residuum of lotion or urine 
2 escape during the next step (Fig. 2). lig. 1. Verticalincision 1 inch in length employed when 
The bladder is incised between the forceps by there has been a preliminary cystotomy. ‘This provides 


= : . adequate exposure with the technique described. 

careful layer dissection until the mucous mem- 

. ane is reached. This is pickec ith dissect- + ve “: 
brane is reached. This is picked up with dissect made and calculi, if present, are removed (Fig. 


P ing forceps and nicked to an extent sufficient only 4) 
0 allow the i ‘diate insertion o » nozzle o D: . : 
+ ~ r the rt — (Fig wwe a “ Fr : Bimanual enucleation and removal of the pro- 
“ lar > suctio > ‘ig, q > > ad- . 
: engine ar npnclg: tance iongelt wlpigy state are then proceeded with. 
5 der is completely empty the suction tube is re- 


With proper arrangement of sheets and towels 
and the use of three gloves on the left hand, which 
are successively removed by an assistant when 


moved and the incision lengthened to admit 2 
r fingers. There has been no soiling of the wound 
- by urine or lotion. 

) Careful digital exploration and, if deemed ad- 
) visable, visual inspection of the bladder is next 








d } x ‘ 4 


Fig. 2. Bladder exposed, ready for incision. Peritoneal lig. 3. Layer dissection of bladder. Nozzle of “sucker” 
reflection well shown. ready for insertion. Inset: Method of cutting mucosa. 
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Fig. 4. Author's electrically lighted bladder retractors in position. 
retractor omitted for the sake of simplicity. 


Anterior 
Nest of small calculi seen in deep 


post-prostatic fossa. Inset: Removal of calculi from diverticulum shown in main 


figure (enlarged). 


soiled, no contamination of the operative field 
takes place, even after manipulation entailing re- 
moval and reinsertion of the first and second 
fingers of the left hand into the rectum. 

The electrically lighted bladder retractors, which 
I have had constructed, are now placed in posi- 
tion. These consist of a set of 6, 4 of which are 
generally used in any given case. They vary in 
size, shape, and length. The longer blades are 
necessary when we are dealing with obese patients 
with deep pelves. All have the Thompson-Walker 
type of handle and are electrically adapted and 
interchangeable. These permit a thorough inspec- 
tion of the bladder neck. Thisis carefully reviewed 
and any necessary trimming performed (Fig. 5). 

After bleeding has received any requisite atten- 
tion (vide infra), the single extended figure-of- 
eight suture of No. 3 plain catgut is placed (Fig. 6) 
to embrace, in order, the cut edges of the bladder, 
the fibrous and muscular coats of the bladder, 
and finally the rectus muscles and aponeurosis. 


The special glass bladder drainage tube (Fig. 
11), is then inserted and the suture drawn tight 
and tied (Fig. 7). 

The operation is now complete, the tube snugly 
filling the abdominal wound (Fig. 7 and 8). Oc- 
casionally a Michel clip may be placed with ad- 
vantage in the skin on one or the other side of the 
flange of the drainage tube. 

The dressings are applied and the glass drainage 
tube fixed firmly in position by zinc oxide strap- 
ping placed outside the dressings in such a way 
that the glass connecting tube may, if necessary 
for the removal of clots, be disconnected from the 
rubber piece on the top of the bladder drainage 
tube without disturbing the dressings. 

Control of hemorrhage. When special measures 
for operative control of hemorrhage were neces- 
sary, which was exceptional, bimanual compres- 
sion usually sufficed. In some cases suture of the 
bladder neck was practiced, in others the prostatic 
cavity was packed with 3 inch sterile gauze which 
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Fig. 5. 


was removed in 1 to 3 days depending on the 
attendant discomfort. Suture of the bladder neck 
was found to be of such value that it is now 
used as a routine in both the one and two stage 
operations. It is of importance, both for immediate 
hemostasis and to ensure satisfactory after re- 
sults, that a complete clearance be made of the 
prostatic cavity and bladder neck, and that the 
roof, that is to say, the region of the vesical 
sphincter or trigone, should be enabled to fall in 
on the prostatic cavity without tension. Thus 
when a small tight sphincter or a considerable 
remnant of slack in the trigonal region remains 
after the removal of the prostate, it is deeply 
divided backward in the midline, one stitch being 
placed by a special needle which I have had con- 
structed (Fig. 10), in each side of the incision, as 
shown in Figure 9, to prevent reunion of the cut 
edges. Ifa thick, fleshy trigonal shelf is present a 
wide wedge is cut out and the edges sutured. 
Furthermore, unless these precautions are adopted 
“collar” or “ledge” formation is liable to occur and 


Sectional view. Removal, from anterior region of sphincter, of adenoma- 
tous nodule discovered during systematic review of prostatic cavity after prosta- 
tectomy. Inset: Enlarged view of nodule in natural position. 


lead to persistence of obstruction or its recurrence 
at a later date. 

The omission in the “blind” operation of these 
precautions and the impossibility of their observ- 
ance is definitely associated with increased liabil- 
ity to hemorrhage, both immediate and remote, 
to sepsis, and to delayed closure of fistule. 
These, indeed, constitute in the main the raison 
d’étre of the new operation. 

Instruments of a particular type are essential 
for the accurate and facile performance of this 
work through the restricted incision described 
(Figs. 4, 5,9, and 10). Most of these have been 
specially constructed for me in Sydney. 


POSTOPERATIVE TREATMENT 


Half a pint of salt solution is given per rectum 
immediately after the patient is returned to bed 
and a bandage fixed in position to ensure scrotal 
suspension. A hypodermic injection of morphia 
grain 7/6 is given as the patient is regaining con- 
sciousness and repeated as often as required. 
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lig. 6. The single extended figure-of-eight suture used 
for wound closure, before being tied. 


The patient is propped up in bed as soon as 
complete consciousness is regained. 

On the morning of the fourth day after the 
operation 1 ounce of castor oil is given by mouth 
and 6 ounces of warm olive oil run slowly into the 
rectum. No further rectal manipulation of any 
kind is permitted during the first fortnight of 
convalescence. 
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lig. 8. Operation completed through 1'4 inch incision, 
which the tube snugly fills. No skin sutures required. 
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lig. 7. Suture drawn tight and tied. Glass drainage 
tube, 44 in. caliber, in position. Operation complete. 


The abdominal dressings are changed if neces- 
sary after 24 hours. After this they rarely require 
attention until the removal of the bladder drain- 
age tube, about the sixth day. The removal of the 
tube leaves a clean, red, granular sinus which 
rapidly collapses, in most cases allowing the skin 
edges to fall together. A linear scar, generally not 
more than 1 inch in length, results, and, to all 





lig. 9. Redundant tissue in trigonal region after prosta- 
tectomy, showing method of bisection and suture. 
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lig. 10. 
cleft palate needle and is longer and more slender than Young’s ‘‘ boomerang” 
modification. (25 size). 


lig. 11. 


intents and purposes, also a normal abdominal 
wall. Patients are generally out of bed on the tenth 
day. Nobladder irrigation of any kind isemployed, 
at any rate during the first fortnight, beyond a 
superficial irrigation of the sinus immediately fol- 
lowing removal of the drainage tube. After this 
if the urine is “dirty” and has failed to respond to 
the usual hexamine and sodium benzoate, catheter 
irrigation of the bladder with nitrate of silver is 
practiced for a few days. 

Onset of micturition. On the second day after 
the removal of the tube patients are given a urinal 
and encouraged to make effortless attempts at 
micturition 3 or 4 times daily. The large majority 
succeed by the eighth to the twelfth day and are 
quite “dry” from 3 to 7 days later. Should no 
urine be passed by the fourteenth day, a steel 
sound is passed. Asa matter of interest it may be 
stated that there were 4 among the last 160 cases 
who, despite the sounding, failed to pass urine, 
and in whom on the seventeenth day a rubber 
catheter was tied and left for 2 days. All were 
nervous, feeble old men and in none was there any 
other apparent reason for the delay. . In no case 
of recovery in this series was the onset of micturi- 
tion delayed beyond the twenty-first day, in 1 
only beyond the nineteenth. 


CONCLUSIONS 


The methods described admit’ of a complete, 
clean cut, visualized operation, and present, | 


Author’s bladder-neck suture needle. This is an adaptation of Lane’s 


Author’s glass bladder drainage tube (1% natural size). 





venture to think, several novel features, the de- 
tails of which have been planned to enable a 
maximal exposure with a minimal amount of 
trauma. The discomfort following operation is 
thus very largely obviated and wound healing 
expedited. 

The operation while doubtless presenting greater 
technical difficulties than those usually performed 
and requiring an armamentarium of, and a certain 
familiarity with, instruments of a special type, 
will I believe, by its decreased mortality and 
morbidity rates, well repay the meticulous care 
demanded in its performance. With experience 
the complete operation can be performed in from 
15 to 30 minutes and with so little disturbance 
that the convalescence in most cases resembles 
that of a minor operation and might possibly 
seem incredible to one who has not observed the 
results. 

A fairly lengthy experience with the plan of 
campaign outlined shows that shock, sepsis, 
uremia, and pneumonia almost can be excluded 
as operative risks. Hemorrhage will still very 
occasionally require attention. There remains the 
cardiac or vital factor, practically the sole indefin- 
able risk. Gradual or rapid circulatory failure 
from the seventh to the twenty-first day, when it 
occurs, is in my experience the most fatal of all 
complications. It is in effect the end of life. When 
or whether it will supervene in any of these old 
men none can certainly foretell. 
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ILEOCAICAL INTUSSUSCEPTION IN INFANTS WITH SPECIAL 
REFERENCE TO FLUOROSCOPIC FINDINGS 


By VIRGIL R. STEPHENS, M.S., M.D., Berwyn, ILLinots 


P TO the present time X-ray studies in acute 

intussusception in infants have been very 

meager. This may be due to the relative 
infrequency of the condition, as suggested by 
Meyer and Brams in a review of cases in Cook 
County Hospital, Chicago, in which only 6 oper- 
ative cases of intussusception were tabulated 
from the records of the last 6 years. Clubbe, of 
Sydney, Australia, however, publishes a series of 
270 personal cases, by far the largest number in 
any report available. The high mortality still 
attendant upon this condition suggests the need 
of more attention to the early diagnosis and 
treatment. Clubbe reports a mortality of 20 per 
cent; Smith, 40 per cent; Birkenfeld, 30 per cent; 
Gibbon, ro per cent. 

A few attempts have been made to make use 
of the fluoroscope as an aid in the diagnosis of 
acute ileocecal intussusception. Regnier states 
that up to the time of his report in 1924, ileo- 
cecal invagination had been demonstrated by 
opaque enema but twice; the first instance being 
Lehmann’s case in 1914, and the second that of 
Muff. Muff describes a fluoroscopic picture 
showing a barium column flowing without inter- 
ruption to just beyond the splenic flexure, and 
at that point a shadow extending from the 
normal colon to the right side of the spinal col- 
umn, which could only have arisen from the small 
bowel. Regnier’s case was that of a 13-year-old 
girl with onset of symptoms 2 weeks previously. 
The opaque meal showed stenosis proximal! to the 
invagination and absence of the caecum and colon. 
The barium enema showed division of the contrast 
medium into two cylinders corresponding to the 
inner and outer lumen of the intussuscepted area. 
Distally, an outer cylinder was characterized by 
a thin mantle-like deposit with circular stripes 
showing a distended colon with deep haustra and 
less than normal space between. Proximally, a 
small caliber cylinder corresponded to the intus- 
suscepting portion. 

All of these cases, however, were older children 
and young adults, and the examination was made 
several days after the onset of symptoms. 

Birkenfeld states that the X-ray findings are 
characteristic and explains them by referring to 
the work of Muff, Regnier, and Lehmann. Grise 
suggests that the fluoroscope may show a “cone- 


shaped” column near the intussusception but 
gives no illustrations. Abt states that X-ray 
examination should not be made on account of 
the incident trauma unless the diagnosis is un- 
certain. He says that the enema ends abruptly in 
an outline suggesting that of the apex of the in- 
tussception, its sheath presenting further evidence 
of the nature of the obstruction. Just what the 
appearance is he does not definitely state. 

The writer has operated on 6 cases of ileoczcal 
intussusception in infants under 1 year of age 
with 1 hospital death. The fatality occurred on 
the seventh day following operation and was 
preceded by a series of convulsions and the 
general picture of acidosis. There was no evidence 
of recurrence. 

Autopsy was not permitted. According to 
Birkenfeld death usually occurs within the first 
2 days. He had no mortality after 6 days in over 
50 cases. 

Fluoroscopic examination with an opaque ene- 
ma was made in 3 cases with very gratifying 
results. 


Case 1. Baby D. M., age 3% months, observed 6 hours 
after the passage of blood from the bowel, had a very 
definite sausage-like tumor on palpation but had had no 
colic. On account of the unusual clinical picture this case 
was reported.t When the barium mixture reached the 
upper sigmoid it took on a wide concave presenting sur- 
face, meeting the intussuscepting bowel with two definite 
horn-like projections as the barium insinuated itself 
around the so-called “outer cylinder.” When more 
barium was allowed to flow, this presenting column 
traveled oralward at a rather rapid rate until it reached 
the hepatic flexure, maintaining practically the same 
contour on the presenting surface. A second palpation 
revealed no tumor in the epigastrium. Immediate lapa- 
rotomy showed the intussusception to have been reduced 
as far as the hepatic flexure by the barium mixture. 

Case 2. R.J.,a boy of 11 months, had bloody stool 3 
hours before examination and beginning colic 11 hours 
before. The contrast medium flowed rapidly until it was 
about two-thirds of the way across the transverse colon, 
when the concave presenting surface appeared. A film 
taken a minute later verified the observation. No reduc- 
tion was accomplished nor attempted in this case. Imme- 
diate operation verified the position of the invaginating 
parts as seen in the roentgenogram (Fig. 1). 

Case 3. A. J., a fat male infant of 10 months, was 
brought to the hospital 4 days after a sudden attack of 
colic and referred to me by Dr. F. C. Becht. The symp- 
toms had consisted chiefly in the vomiting of almost all 
food taken and there had been two loose stools passed on 


1See Stephens in Bibliography. 
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Baby R. J., male, age 11 months, 11 hours after 


lig. 1. 
the beginning of colicky pains. Showing barium enema 
column meeting the intussusception in the transverse 
colon. 


the day of entrance, the last being slightly streaked 
with blood and mucus. The child did not appear acutely 
ill and the symptoms of obstruction were conspicuously 
absent. No tumor mass could be palpated. On fluoro- 
scopic examination with barium, the enema ascended 
rapidly to the hepatic flexure where the typical outline 
appeared. Increase of pressure produced evidence of pain 
but failed to advance the column. ‘The barium was 
allowed to escape which it did almost immediately with 
only a few sprinkles remaining in the bowel. The injec- 
tion was repeated with the reproduction of the same pic- 
ture. Films were made while the enema tube was held in 
and the back pressure kept up. Laparotomy was advised 
on the basis of the X-ray findings and revealed the in- 
tussuscepting mass occupying the ascending colon. The 
colon was lying snugly against the right lateral wall of 
the abdomen and therefore could not be palpated. The 
small bowel was collapsed, showing that obstruction may 
be of low grade for several days after invagination has 
taken place. The reduction was easy and there was no 
necrosis. This patient probably would have succumbed 
with a diagnosis of colitis had not the fluoroscopic picture 
given the correct interpretation of the situation. 


No “inner cylinder” of barium was observed 
in any of these cases. This finding of Regnier 
may have been the result of the opaque meal 
which had previously been given. At any rate 
no barium enters the inner lumen during the first 
few minutes after injection. 
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Fig. 2. Baby A. J., male, age 10 months. No sausage 
tumor palpable. Onset 4 days previously. Showing 
barium enema meeting intussusception at the hepatic 
flexure. 


The characteristics of the fluoroscopic picture 
as observed in these 3 cases were: 

1. An enlargement of the caliber of the barium 
column as it approached the intussuscepting mass. 

2. The definite tendency toward the forma- 
tion in the opaque medium of a concave present- 
ing surface with pointed edges. This was true 
whether the force was sufficient to move the 
intussuscepting mass backward or not. 

3. A thin, somewhat cone-shaped sprinkling of 
barium in front of the concavity which probably 
corresponds to the so-called “mantle” of Regnier 
and represents the advancing rim of the barium 
cylinder. The main facts are illustrated in the 
accompanying roentgenograms (Figs. 1 and 2). 

It would appear that the fluoroscopic exam- 
ination should be of diagnostic value in cases 
with doubtful history or physical findings. It 
may be of service in partly or wholly reducing 
the intussusception and at the same time proving 
the result. 
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A NEW AND PRACTICAL ABDOMINOSCOPE 


By W.O. SWEEK, M.D., F 


St. Joseph's 


AN AILURE to make a correct diagnosis, in ab- 
dominal conditions, is still the cause of many 
deaths. ‘The ineffective X-ray has been of 

some help tothe clinician, but the exploratory lap- 
arotomy is still too frequently performed. It is for 
the purpose of giving the diagnostician visual 
access to the peritoneal cavity that this instru- 
ment was devised. This instrument is of value to 
the surgeon in every adbominal operation. He 
is able to visualize the abdominal condition and 
place his incision accordingly. It is valuable in 
splanchnic block with local anwsthesia; it gives 
an opportunity for careful inspection of the 
abdominal contents without disturbing or drag- 
ging upon them; it makes appendectomy, in 
interval cases, a simple procedure requiring a 
one-half inch puncture wound. 

The technique of using the instrument is 
simple. A one-half inch incision is made to the 
right or left of the midline, approximately one 
inch. All oozing and bleeding is controlled before 
the peritoneum is opened by a sharp pointed 
hwmostat or scissors, according to the technique 
of the operator. The instrument is then inserted, 
left in the abdomen for a few minutes until the 
patient is accustomed to its presence, and all 
abdominal reflex action ceases. If the patient is 
under a general anesthetic, the surgeon can 
proceed at once with his examination. It gives 
a visual field in the form of an oval (2% by 2 
inches) which is sufficiently large for all purposss. 
It can be used in all cases of doubt in which 
an exploratory operation would be required to 
make a decision and it should be used as a rou- 
tine procedure in all abdominal operations as it 
permits inspection of many of the inaccessible 
areas now examined by palpation by the sur- 
geon’s hand which, in most instances, is about 
as good from the outside as it is from the inside. 

We are using this instrument, at present, in 
every abdominal case as it helps us place our 
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incision, thereby shortening the length of the 
incision. It also enables us to place the incision 
more accurately and obtain a far more accu 
rate knowledge of abdominal pathology than we 
would possibly obtain by any other method. 
The largest diameter of the tube is 1 centimeter 
and the length of the tube is about 32 centimeters. 
The instrument consists, essentially, of a tube 
about the diameter of a fountain pen; about the 
outside of this tube there is another tube of very 
thin material which slides freely upon the first 
tube and which is actuated by a screw with a 
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Jarge knurled nut at the upper or outer end of 
the instrument. When this nut is turned, the 
outer tube is moved along on the inner one and 
engages first the center one of the small slides 
near the lower end of the instrument. This slide 
is thus moved along in its groove and the spring 
wire, which is hinged in the slide and also at the 
extreme end of the instrument, is thus bent 
outward into a slight arc. As the outer tube is 
further moved, it engages another slide on either 
side of the center one and thus two more wires 
are bent, although to a lesser extent than the 
center one. Further movement engages two 
more wires and they move and bend as the others 
do but to a still lesser extent. When the outer 
tube reaches the end of its travel, the several 
wires have formed an inclosure about the lower 
or inner end of the instrument and, at no place, 
are the wires sufficiently far apart to allow easy 
entrance to the inclosure. ‘The nut may then 
be withdrawn and the whole mechanism returned 


to its original cylindrical shape. The wires are 
so hinged at each end that they work in guides 
which hold them in alinement and, at the same 
time, prevent the possibility of anything becom- 
ing pinched under the wires when they are 
flattened out. 

The whole instrument may be easily and quick- 
ly taken down for cleaning and as quickly re- 
assembled. It may be boiled or sterilized without 
in any way affecting its operation. 

Inside of the instrument proper, a straight 
cystoscope is inserted and lighted and by this 
means the entire inner area of the inclosure may 
be minutely inspected through an opening in the 
tube. 

We are using this instrument routinely and 
find it of immense value. Mr. R. T. Evans, who 
worked out the details of this instrument and 
perfected it, has so thoroughly completed his 
task that the instrument works easily and 
smoothly and is most durable and efficient. 
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THE USE OF THE OVERHEAD SUSPENSION IN TREATMENT OF 
FRACTURE OF FEMUR IN INFANTS 
By H. D. SONNENSCHEIN, New York 


From the Surgical Service, Harlem Hospital, New York. 


FYNHE care of fractures, in the majority of 
instances, does not usually come under the 
care of the surgical specialist. Only in the 

larger cities is it possible to segregate and hospi- 
talize the fracture cases. The standard of results 
obtained will, therefore, depend upon the tech- 
nique possible for the average physician to em- 
ploy. 

The extremes of age are productive of the two 
extremes in the results of fracture surgery, the 
best results being obtained in infants and children 
while the poorest results occur in the aged. 

In the treatment of fractures in both the infant 
and the aged, the nursing and medical] attention 
is of great importance, and often of the most im- 
portance, if the best results are to be secured. 
The physician, concentrating his efforts on the 
local injury, is apt to overlook this fact, and yet 
it is the apparently small details, conducive to the 
child’s health and well-being, which contribute 
largely to the successful recovery, not only of the 
local condition, but also of the growth, nutrition, 
comfort, and mental welfare of the child. The 
child is naturally happy, and all means to keep it 
so must be paramount in the minds of those re- 
sponsible for its care. Fortunately, infants and 
children react favorably to trauma. Their re- 
cuperative and reparative processes are at a 
maximum. Except in the more severe type of in- 
jury, and if no head or abdominal injury is pres- 
ent, they recover promptly from the primary 
shock. They are often more frightened than 
hurt. 

Several other important factors must be borne 
in mind in the treatment of fractures occurring in 
infancy. It is well to remember that perfect 
anatomical alignment is not essential. Persistence 
of a certain amount of deformity is a less serious 
matter than it is with adults. In the course of a 
few years such deformities tend to be corrected 
by the process of growth; slight angulation can 
easily be corrected in the after-treatment by 
means of the convalescent brace. This must not 
be interpreted to suggest carelessness and neglect 
in the handling of the local condition, but only to 
encourage simplicity in the treatment. Above 


all, unnecessary and meddlesome manipulations 
must be avoided. Open reduction has no place 
in this type of fracture. 


It is never indicated. 


With this in mind, the local treatment should be 
so instituted as to allow for the general care of the 
patient, the feeding, so important in the very 
young, and the local and general hygienic care, 
which will keep the infant normal and hasten the 
ultimate recovery. 

Several problems present themselves, more 
annoying than serious. Infants are constantly 
soiling themselves and the retentive apparatus. 
Their skin is extremely sensitive to irritation and 
infection. Their inability to comprehend, com- 
bined with their restlessness, disturbs the posi- 
tion of the splints. It is not unusual for children 
to remove a splint or plaster cast. They do not 
appreciate the seriousness of their condition, and 
we cannot expect the co-operation seen in an 
older child or adult. 

Fractures of the femur occur in infancy as a 
result of indirect violence, usually due to a fall, 
and are invariably of the shaft. Cases have been 
reported as occurring during manipulative opera- 
tive procedures. The majority of our cases occur 
in the spring and summer; at this time of the year 
the children are out of doors because of the heat 
and humidity, and frequently fall off fire escapes 
and porches. The fracture is usually complete, 
transverse or oblique, though some may be of the 
greenstick variety. A case of separation of the 
lower femoral epiphysis in an infant 3 months old 
has been seen by the writer. It has not been our 
experience that rickets, malnutrition or constitu- 
tional disorders predispose an infant to fracture. 
This communication does not include any dis- 
cussion on the pathological fractures that occur 
as a result of deficient calcium metabolism, such 
as those that are seen in osteomalacia and fibro- 
cystic disease of the bone. 

The first step is to decide which particular 
closed method should be used. Only about four 
methods are described in most textbooks: (1) 
the plaster-of-Paris spica, (2) the Thomas splint 
with adhesive traction, (3) the padded wooden 
side splint, and (4) overhead vertical suspen- 
sion. 

There are many methods, and it is plainly evi- 
dent that none is entirely satisfactory; there are as 
many advocates for one as there are for the other, 
and it therefore becomes a question of experience 
and results. 
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Briefly, the objections to the plaster-of-Paris 
method of treatment is that it is uncomfortable 
and is more so if poorly applied. There is the 
likelihood of secondary displacement occurring 
within the cast. The cast becomes soiled and 
requires renewal. It does not allow the child 
enough freedom to move about in bed. Then too, 
not all surgeons are adept in the handling of 
plaster-of-Paris. 

The Thomas splint is most useful in adults. It 
is unexcelled as a transportation splint. With 
infants, however, this splint is not really satis- 
factory; the ones on hand are usually too large, 
and even if specially made, there is the possibility 
of the ring becoming soiled with urine and feces; 
this, with the counter pressure on the tuberosity 
of the ischium causes excoriations and pressure 
sores. 

The long side-splint is unstable; it becomes 
soiled, also does not allow for traction. The 
patient will disturb the position of this splint and 
even remove it. This is also true of the Thomas 
splint. 

The overhead vertical suspension method over- 
comes all these difficulties, combining the true 
fundamentals in the treatment of fractures, 
namely, reduction of the deformity, traction and 
immobilization without absolute fixation. Verti- 
cal suspension aids lymphatic and venous drain- 
age and adds to the comfort of the patient. 

Except for a few simple changes, the method 
we use is the one originally described by Bryant. 
With a child properly suspended in the overhead 
frame, the general care of the patient is greatly 
facilitated; this is one of the outstanding features. 
The child cannot soil the apparatus, and its needs 
can be taken care of. A Bradford frame can be 
used in conjunction with the overhead suspension, 
but we have not found this necessary. In this 
position the limb is more easily radiographed. 
The frame is simple and easily constructed. 

Many methods and modifications of the 
Bryant overhead suspension are employed, but 
simple measures have proved best. The appara- 
tus we use is easily and inexpensively made by any 
carpenter, or if needs be, by the physician him- 
self. It consists of two uprights, supporting a 
cross-piece; two pulleys are attached at the center 
of the cross-piece. A pulley is also attached to 
each upright, to carry the weights outside of the 
bed and away from the patient. Just enough 
weight to lift the buttocks off the bed should be 
used. This facilitates the use of the bed pan. 
Unless the child is unusually large, we have found 
that the average weight to use is about 5 pounds. 
It is better to suspend both legs; if only one leg is 
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Fig. 1. Infant with fracture of left femur, suspended in 
overhead frame. 


suspended, infants squirm, turn and twist, and 
in this way disarrange the traction. With both 
legs suspended traction is more certain and con- 
stant. If the child is too unruly or is one who 
keeps twisting and turning around, a cross-bar 
uniting the two spreaders can be used. We are 
now using this cross-bar as a routine measure. 
There is probably little choice as regards fixed 
or pulley traction; it is a matter of choice or cus- 
tom. We have been in the habit of using pul- 
ley traction, as it accommodates itself better to 
changes in position assumed by the child than does 
fixed traction. 

Traction strips are applied to the mesial and 
lateral aspects of the thigh and leg, extending from 
1 to 2 inches above the line of fracture to below 
the foot, incorporating a wood “spreader” below 
the foot, which is wide enough to keep the ad- 
hesive from chafing on the malleoli, and to the 
center of which is attached the light line for trac- 
tion. Only the. best quality moleskin adhesive 
should be used; the edges of the adhesive should 
be nicked; to allow for smooth conformation to 
the skin surfaces. No preliminary preparation 
of the skin, except perhaps ordinary cleansing, is 
necessary. The crest of the tibia, the knee, and 
the head of the fibula should be protected with 
cotton padding. Additional fixation is secured 
by spiral adhesive strips over these lateral strips. 
A firm circular bandage covers all. 
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The child is left suspended from 3 to 4 weeks, at 
which time union is usually solid. There is a very 
rapid formation of callus. Even at the end of 1 
week, because of this callus, it is difficult to change 
the position of the bones. After the removal of the 
suspension, the child is kept in bed for another 1 
or 2 weeks, and weight bearing is allowed at the 
end of 8 weeks. With the average case no con- 
valescent brace or apparatus is needed. Oc- 
casionally, if the callus is not entirely firm, if 
slight angulation remains, or if we are dealing with 
a too unruly youngster, a short plaster-of-Paris 
spica, or walking caliper, can be employed. 

Our patients are wheeled out on to the porch, 
and also are given a cod-liver oil preparation 
daily. Such factors as fresh air, sunlight, and 
avoidance of infection are essential to the child’s 
well being. The child may have the benefit of 
sunshine during the greater part of the day, 
weather permitting, if the bed is moved from 
time to time directly into the most sunny loca- 
tion. As a substitute, we suggest the use of the 
quartz lamp, and this, judiciously used, has 
proved of great value in hastening convales- 
cence. 

All the cases are carefully checked up with 
measurements and radiographs. Local massage 
and physiotherapy are unnecessary. In none of 
our cases has there been any limitation of the 
joint motion. It has never been necessary to re- 
move the child from the frame, even though some 
of the patients developed complications such as 
measles, diphtheria, and bronchopneumonia. 
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For an analysis of 63 cases of fracture of the 
femur in infants, we were able to obtain a “ come- 
hack” report from 2 to to years following ad- 
mission to the hospital. The overhead traction 
was used in all cases. The ages of the patients 
ranged from 4 months to 2% years, and the sex 
was about equally divided. The average stay in 
the hospital was 36 days. 

Iracture occurred in the right femur 33 times; 
in the left femur 29 times and in both once, 
making a total of 63. 

Firm, bony union, with good, in fact almost 
perfect alignment, was obtained in 61 cases. 
Two patients had bony union, but with slight 
angulation; this was later corrected with a cali- 
per brace. Excellent functional results, with no 
shortening, were obtained in 61 cases. Two pa- 
tients were discharged with shortening of one- 
half inch. On later re-examination this shortening 
had been compensated for. 


SUMMARY 

1. The 
structed. 

2. Not everyone is equipped to use plaster-of- 
Paris or make a suitable sized Thomas splint. 
This frame or even modifications utilizing its basic 
principles can be used. 

3. The motion allowed causes enough irritation 
to stimulate the formation of callus. 

4. Radiography is made easy. 

5. With compound fractures this method al- 
lows for easy approach to wounds for dressings. 


frame is simple and easily con- 
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DERANGEMENTS AND THEIR TREATMENT 


By PHILIP LEWIN, M.D., Cuicaco 


AVING learned very little clinically about 
the coccyx in medical school and never 
having seen a student or interne whose ex- 

perience was different, the writer is tempted to 
write this short clinical note. Textbook descrip- 
tions are not, as a rule, satisfactory. 

The coccyx represents the remains of the an- 
thropoid tail, for which reason it is often referred 
to as the “tail bone.”’ Its function in man is to 
afford attachments to muscles. These do not 
suffer, however, by its removal. 

The anatomy of this region is briefly as follows: 
The coccyx consists of four segments joined to- 
gether, making a cone-shaped structure which 
articulates above with the sacrum forming the 
sacrococcygeal joint. Four important muscles 
attach to the coccyx, viz.: the gluteus maximus 
posteriorly, the coccygeus anteriorly, the sphincter 
ani to the tip in front, and the levator ani to the 
tip behind. The sacrococcygeal ligaments are 
found above. The nerve supply of this region is 
derived from the posterior divisions of the coc- 
cygeal, and second, third, fourth, and fifth sacral 
nerves plus the anterior divisions of the fifth 
sacral and the coccygeal nerves. 

The most important clinical disturbances of 
the coccyx are “dislocation,” ankylosis at the 
sacrococcygeal articulation, tumors, and disease. 
The first of these is much more important than 
the others. 

Symptoms of “dislocation” of the coccyx are 
pain, coccydynia, especially on sitting. Patients 
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lig. 1. Coccyx and its muscle attachments. (Modified 


from Gray’s Anatomy.) 


complain of inability to sit through a movie show 
or a theater performance, of pain while riding 
horseback, etc. They must squirm and twist to 
be comfortable. The discomfort is usually more 
marked while the patient is sitting on a soft 
than on a hard surface because in the latter in- 
stance the weight rests on the tuber ischii but in 
the former case it may be borne in part at least 
by the coccyx. There may be pain on defecation, 
especially if the patient is constipated. 

Roentgenograms often reveal no demonstrable 
pathology, and the surgeon must rely upon the 
history and physical examination. The history is 
usually that of a fall and forcibly sitting down or 
of a blow or kick. It is more frequent in females, 
many of whom are neurotic. Many patients have 
tried hot sitz baths and sitting on rubber rings, 
adhesive strapping of the pelvis, etc., with vari- 
able relief. 

Rectal examination is very valuable. With the 
patient lying on the left side with knees and hips 
flexed, the right index finger is inserted into the 
rectum and the thumb placed over the coccyx 
outside that structure. If there is abnormal mobil- 
ity at the sacrococcygeal articulation and ac- 
companying sensitiveness and tenderness, the 
diagnosis is made. 





Fig. 2. Patient on left side, knees and hips flexed. Ex 
aminer’s right index finger in rectum and thumb outside. 
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The pathological changes are chiefly anatomical 
but cases of tuberculosis have been reported and 
tumors, especially teratomata, are found in this 
region. Many patients with coccydynia have 
arthritis of the lumbo-sacro-iliac region, and it is 
important to explain that removal of the coccyx 
does not cure the arthritis higher up. The opera- 
tive relief in selected cases should be constant. 


A NEW METHOD FOR SUBPERITONEAL 


The treatment is operative. A midline incision 
is made in the median raphe. With a finger of an 
assistant constantly in the rectum, as a guide, a 
careful dissection is made and the coccyx is re- 
moved at the sacrococcygeal joint. Two or 
three deep sutures and two or three superficial 
silkworm sutures and a collodion-gauze dressing 
suffice. 


DRAINAGE 


By JOSEPH B. BACON, M.D., F.A.C.S., Macoms, ILLINotIs 


/YNUE following is a proposed method for im- 
proved drainage of the subperitoneal space 
following the primary operation for removal 

of carcinoma of the rectum by the Coffey method. 

When Coffey published his classic operation for 
cancer of the rectum, a wonderful advance was 
made in rectal surgery, and some of our great 
surgeons expressed the belief that the last word 
had been written in operative methods for rectal 
cancer. Experience has taught us, however, that 
vertical drainage of the subperitoneal space after 
the primary operation according to the Coffey 
technique is not perfect, and that it has the same 
faults that were found in vertical or “ up-hill” 
methods of draining the pelvis in the past, when 
various forms of tubes and drains were in general 
use. 








Fig. 1. 


Fig. 1. a, Closed end of inverted sigmoid with inversion 
tube; b, plug in end of drainage tube; c, metal drainage 
tube; d, gauze pack; e, rectal carcinoma; f, sutured peri- 
toneum. 





Why not use the sigmoid when it has been 
invaginated through the rectum and anus, as an 
aid in securing drainage from the bottom of the 
subperitoneal space? Its serous lining is aseptic 
and can be kept so for from 24 to 48 hours, until 
the peritoneal suture line has become secure 
against general infection of the peritoneal cavity. 
In the meantime, and afterward up to the com- 
pletion of the second operation, absolutely perfect 
drainage will be secured. 

In order to accomplish this I have had made an 
aluminum tube 8 inches long and % inch in diam- 
eter with a flange at the upper extremity 2 inches 
in diameter and a plug fitting loosely into the 
distal end having a rounded ball surface which 
cannot engage and tear the surface of the sigmoid 
when passed through it. The tube is curved to 
follow the sacrum and the flange is so broad that 
the gauze placed in the sacral and bladder spaces 


can be packed under the flange without interfering 


with free drainage. 
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Fig. 3. 

Fig. 2. a, Cauterized end of sigmoid; b, metal tube; c, 
rubber ligature. 

Fig. 3. d, The rubber ligature; e, the rubber drainage 
tube. 


Fig. 2. 
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Every detail of the Coffey operation is carried 
out except that of drainage. When the abdominal 
wound is closed and its dressing completed, the 
drainage apparatus is adjusted. First, a rubber 
band is applied tightly around the sigmoid and 
metal tube near the anus and the ends tied with 
a silk or linen ligature. A safe knot cannot be 
made with rubber. Then with a cautery knife the 
sigmoid is severed about 1 inch distal to the tight 
band, and with forceps the distal sigmoid and the 
ball-plug are removed from the metal drainage 
tube, which remains aseptic. 

A loosely fitting rubber drainage tube is next 
passed over the end of the metal tube and firmly 
secured by another rubber band. Thus a clean 
siphon is obtained from the subperitoneal space 
into a jar of antiseptic solution at the bedside. 

At the time of the second operation, this metal 
drainage tube can be employed as a handle, and 
great assistance given in the enucleation of the 
cancer mass. 

One occasionally finds that in cancers of the 
rectum there is an almost complete constriction, 
but careful examination will reveal that under 
complete anesthesia, the constriction relaxes, and 


the soft cancer tissue can be crushed with the 
finger and an opening sufficient for the passage of 
the tube easily made. Or if necessary the opening 
may be curetted gently to a diameter sufficiently 
large for the passage of the drainage tube. This, 
of course, is permissible only because all blood and 
lymph channels have been eliminated at this stage 
of the operative procedure. 


SUMMARY 

1. The Coffey operation remains the best 
method of procedure for the removal of rectal 
cancers. 

2. The method of vertical drainage of the sub- 
peritoneal space constitutes a serious defect in this 
operation. 

3. Anew method of drainage is proposed involv- 
ing the use of a flanged metal tube extending 
out through the sigmoid and anus, making an 
air-tight, aseptic connection with an ordinary bed- 
side drainage apparatus. 
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POSTOPERATIVE CARE OF OLLIER-THIERSCH SKIN GRAFTS; 
DAILY 


SURGICAL DRESSINGS 


By ELBERT T. RULISON, B.S., M.D., SAcRAMENTO, CALIFORNIA 
From the Sutter Hospital 


“ C AKIN-GRAFTS should not be dressed for 

S from 5 to 8 days unless there is evident 

suppuration about the grafts’ (3). 

“The time of the first dressing after the opera- 
tion will of necessity vary somewhat with one’s 
conception of the degree of infection present. 
In grafts applied to a sterile fresh surface, the 
dressing need not be taken down for 5 days at 
least, but when dealing with a granulation surface 
we are in the habit of doing the first postoperative 
dressing on the third day” (1). 

This advice accurately reflects the current con- 
ception of the immediate after-care of Ollier- 
Thiersch skin grafts. A careful review of the 
literature has failed to reveal any reference to 
daily dressings, beginning twenty-four hours 
after operation. The advisability of early and 
frequently repeated dressings rests upon the in- 
disputable fact that in most instances following 
the application of the grafts we are dealing with 
an exudative, contaminated wound, and that 
such a wound requires the utmost surgical cleanli- 
ness; the feasibility of the method rests upon the 
demonstrable fact that the primary dressings may 
be removed in twenty-four hours or less without 
disarranging the grafts. 

The areas most frequently elected for Ollier- 
Thiersch grafts are granulating surfaces resulting 
from deep burns or extensive wounds. Varying 
numbers of organisms may be recovered from 
these wounds or from the tissue spaces at the 
time these surfaces are in “prime” condition for 
the transplantation of the grafts. The grafts like- 
wise are not free from organisms inall instances, 
as observation has been repeatedly made that 
staphylococcus albus is present in the superficial 
layers of certain supposedly clean epidermis. 
Inasmuch as abstention from the use of antisep- 
tics is the rule in preparation of these areas from 
which grafts are taken, the viability of any 
organisms present is in no way affected. In the 
case of fresh operative wounds with sterile mus- 
cular base the results of skin grafting have always 
been uniformly excellent. Here we have condi- 
tions closely approximating sterility, if not actual 
sterility. It is in the other instances of large 
granulating surfaces that failures or partial 
successes are more frequent. Yet it is possible to 
have complete success quite uniformly in the 


latter cases if one but follows the established 
rules of unremitting surgical cleanliness in the 
dressing of these contaminated wounds. 

The sequence of histological changes occurring 
in the area of the applied grafts from the time of 
operation is of interest and importance and 
further substantiates the contention that these 
areas may and should be dressed early and often. 
Briefly these changes are: 

1. Formation of fibrin from the plasma present 
on the surface of the wound and on the under 
surfaces of the grafts. Expression of serum occurs 
at the time the fibrin is formed. 

2. Period of plasmatic circulation: 24 to 48 
hours. 

3. Primary anastomosis of vessels from wound 
to graft or the growth of vessels from the wound 
into lumina of vessels of the graft. This process is 
complete in 48 to 72 hours (2). 

4. Growth of vessels constituting permanent 
blood supply into graft: fifth to twelfth days. 
During this time the tissue spaces are flooded 
with leucocytes dealing with bacteria and dis- 
posing of products of degeneration. Growth of 
fibroblasts is likewise taking place, binding 
grafts more and more firmly into place. These 
changes are virtually those taking place in any 
healing contaminated wound. The only differ- 
ence is that as a rule the contaminated wound 
presents a breach in continuity of tissue with 
forces of repair advancing from either side, while 
the skin graft must depend upon the forces of 
healing advancing from but one side. 

The method of postoperative care to be des- 
cribed takes cognizance of these several changes. 
At the time of transplantation it may be observed 
that within a period of 5 to 10 minutes the graft 
becomes lightly anchored to the wound surface. 
It will withstand considerable lateral pressure 
without moving. This is due to the formation of 
fibrin, the wound cement which is to function also 
as a matrix, permitting the so-called plasmatic or 
lymph circulation and supporting budding en- 
dothelial cells of the newly forming blood vessels 
destined to nourish the graft. The grafts are 
placed so that there is a margin of 1 to 2 milli- 
meters between them for the escape of serum 
and the leucocytic exudate which will certainly 
form. This detail is at variance with the advice 
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usually given to overlap the grafts. The over- 
lapping of the grafts was devised to prevent their 
disarrangement and hasten eventual healing but 
does not take into consideration proper drainage 
which is so essential in a contaminated wound. 
These narrow uncovered margins rapidly epider- 
matize and the matter of maintaining the grafts 
in place may be dealt with by means of efficient 
wound splinting. 

Freshly grafted areas call for the application of 
a smooth, non-cohesive material. Strips of thin 
gutta-percha tissue or plain cellosilk serve the 
purpose admirably. This material should be 
sterilized by scrubbing with soap and water, soak- 
ing for 2 hours in 1 to 4,000 solution of bichlo- 
ride of mercury and should then be thoroughly 
rinsed in sterile water and placed in 4 per cent 
boric solution. Strips roughly 1 to 1.5 centimeters 
in width are applied criss-cross, leaving narrow 
spaces between the strips for escape of exudate. 
The strips should be long enough to extend 2 or 3 
inches beyond the wound margins. In this way 
the grafts are splinted and securely anchored in 
position. 

The next point of importance is the application 
of a highly absorbent, mildly antiseptic gauze 
dressing. A moist boric dressing of sterile used- 
gauze of four thicknesses made up in rolls of 5 
yards, and 6 to 8 inches in width is applied in a 
circular or spica fashion. Appropriate splinting 
with molded fiber board may also be incorpo- 
rated. 

The first dressing subsequent to the operation 
should be at the end of not more than 24 hours. 
The fear of disturbing or loosening the grafts 
probably has deterred surgeons from exposing the 
wound at this time. Gentleness must necessarily 
be observed in removing the strips of tissue, 
although no unusual skill is required. The strips 
are removed either individually or collectively. 
Here and there adhesions may be present, which 
necessitate counter pressure on the graft as the 
strips are lifted. At this first dressing the grafts 
appear dead white since there is as yet little or no 
circulating blood in them. The test of capillary 
circulation is not present. At this time the graft is 
being held by the matrix of fibrin and is being 
nourished by a plasmatic lymph circulation. Endo- 
thelial cells of the capillary tufts of the granulation 
tissue are budding out to form anastomoses with the 
vessels of the graft, but definite vascularization has 
not yet been established. The wound exudate pres- 
ent on the dressings is considerable and smears 
of the exudate from wounds covered by granu- 
lation surfaces show organisms as a rule. The 
surface of the grafted area may be lightly sponged 
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with tufts of Grade Aabsorbent cotton wrung out 
in boric solution and fresh strips of cellosilk and 
gauze rolls applied as at the primary dressing. 

At the end of 48 hours the grafts show a de- 
cided change in appearance. They now present a 
pinkish hue and respond to the test of capillary 
circulation. J. Staige Davis and Herbert F. 
Traut in a series of experiments with dogs have 
observed vascularity as early as 22 hours in whole 
thickness grafts. These primary anastomoses are 
usually complete in 48 to 72 hours. We may 
therefore state as a fact that union has occurred, 
that the graft has actually “taken” when the 
test of capillary circulation is positive. Clinically 
this will be found to correspond exactly with the 
findings in Davis’s and Traut’s experimental 
animals. Their statement is as follows: 

“We conclude that there are two stages in the 
process of actual vascularization of the graft. 
These have been preceded by what has been called 
the stage of plasmatic circulation, which probably 
bears an important réle in the survival of the 
whole thickness of the graft. The first stage of 
vascularization is supplied by those vessels which 
form early anastomoses with small vessels of ap- 
proximately the same caliber in ‘graft and host. 
The earliest that this was noted was about 22 
hours after transplantation, and this continued 
to occur up to about 72 hours. The second stage 
and the most important one, as it establishes a 
more voluminous blood supply which eventually 
forms the permanent vessels of the graft, begins 
on the fourth or fifth day and has completely 
penetrated the graft by the twelfth day. At this 
time, the various elements of the graft are ac- 
tively regenerating; especially is this true of the 
connective tissue of the corium, which is richly 
supplied with new blood-vessels.”’ 

At the succeeding daily dressings it may be 
noted that here and there a bleb may form, 
partially raising the graft from its bed. These 
blebs should be punctured, thereby saving many 
grafts which would be sacrificed were the initial 
dressing postponed for the customary period of 5 
to 8 days. 

As early as the fourth and fifth days, dressings 
may be discoritinued and the area exposed. 
During the first day of exposure the grafts should 
be watched carefully as the vents for the escape 
of wound exudate may close off too rapidly and 
blebs form which would tend to detach the grafts 
here and there. Puncturing the blebs may be 
practiced, or application of moist dressings may 
be resumed and continued until the period of 
degenerative and inflammatory changes has ter- 
minated. These degenerative changes, together 
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with a varying degree of inflammation due to the 
reaction of the tissues to the presence of micro- 
organisms, account for the continuance of wound 
exudate during this period (4). 

One may expect the average case to be entirely 
epidermatized in 7 to 10 days under this method 
of postoperative care. 

The objection frequently raised to the use of 
Ollier-Thiersch grafts on areas where shrinkage 
would be an untoward factor may be met in some 
degree by urging the profession to bring areas 
requiring grafts to the “prime” condition rapidly 
and to transplant before the fibroblasts are 
consolidating into scar tissue. Following the 
detachment of the sloughing tissues of third de- 
gree burns or extensive wounds, a wet dressing of 
'4 per cent zinc sulphate solution in most in- 
stances will promptly transform the surface to one 
of fine, coral-red granulations. The high degree 
of vascularity of the granulations will be attested 
by the ease with which bleeding occurs when 
they are sponged with gauze. If grafting be done 
promptly, the degree of shrinkage that follows 
will be greatly diminished. 

No reference has been made to the technique of 
cutting and placing Ollier-Thiersch grafts as the 


details of transplantation are so well standardized 
that they may be omitted. 


SUMMARY 


Daily dressings of Ollier-Thiersch skin grafts 
are advisable inasmuch as the wound in most in- 
stances is an exudative, contaminated one which 
may readily pass to a state of infection with con- 
sequent sacrifice of transplants. Scrupulous 
surgical cleanliness with early and frequent re- 
moval of wound exudate alone may be expected 
to give uniformly excellent results. A rational 
method of procedure is described which tends to 
maintain grafts in position. The method is in 
accord with the sequence of histological changes 
and results in earlier complete epithelization. 
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NURSE VERSUS DOCTOR 


HE standing of the medical profession 

has been won by many years of strenu- 

ous endeavor. The actuality and scien- 
tific basis of our achievements distinguish us 
from the various cults; and our knowledge and 
experience place us upon a higher level than 
the trained nurse, however admirable in her 
own field a nurse may be. 

It goes without saying that this hard-won 
prestige should be guarded with jealous care, 
not only for ourselves but for those who are to 
follow us. In order to accomplish this it 
manifestly is our duty to see that the dignity 
and authority of the younger members of our 
profession are encouraged and guarded as far 
as lies within our power, especially in the 
institutions over which we have jurisdiction. 
And yet, in spite of this obligation, there is a 
growing tendency in some hospitals, fortu- 
nately not in all, to exalt the nurse at the 
expense of the interne. 

Some staff officers, for instance, seem in- 
clined to deal directly with the nurse in the 
handling of their cases, rather than with the 
interne; thus depriving the latter of that 
responsibility and authority which is so 


necessary to his professional development. I 
even know of a hospital in which this degrada- 
tion of the internes was carried so far that 
their authority was practically annulled, a 
situation which, properly enough, led to such 
a taboo of the institution by younger physi- 
cians that internes could not be obtained. 

In some instances, as I have seen, this re- 
cent tendency toward the aggrandizement of 
nursing seemingly has led to the assumption of 
an unwarranted independence of this depart- 
ment from the medical organization of the 
hospital; in spite of the fact that nursing, 
however important it may be, is nevertheless 
subordinate to treatment, and always should 
be carried on under the supervision of the 
medical staff, which should be consulted upon 
all important matters. 

One of the worst offenses along this line has 
appeared in the establishment in certain hos- 
pitals of so-called “treatment-centers,’”’ where 
surgical and other supplies are concentrated 
in the charge of graduate nurses and dealt out 
to the various rooms and wards as required. 
This perhaps is not a bad idea when confined 
to its legitimate function, the furnishing of 
supplies; but unfortunately in some instances 
it has gone far beyond this, and to the nurses 
of these centers has been delegated the chang- 
ing of dressings, the giving of hypodermoc- 
lysis, and many other duties which properly 
belong to the internes, or, under their direc- 
tions, to the floor nurses. This not only comes 
dangerously near to making doctors out of 
nurses, but it deprives the house physicians 
and floor nurses of their rightful prerogatives, 
and gets them out of that close touch with 
their patients which is so necessary to their 


711 








wt SURGERY, GYNECOLOGY AND OBSTETRICS 


proper instruction and to the intelligent han- 
dling of their cases. In other words, it leads, 
all along the line, to a wholesale “passing of 
the buck” back to the treatment center, and 
After all, 
there is something in a name, and the situa- 
tion would perhaps be remedied by changing 


everyone loses out accordingly. 


the term ‘‘treatment center” to ‘ 


center” which indicates more accurately what 


‘supply 


it really should be. 

The trained nurse is an indispensable asset, 
deserving of our greatest respect and appre- 
ciation; but it should be understood that after 
all she is a nurse and not a doctor. Her sub- 
ordinate position in this respect should be 
clearly defined, and any tendency which may 
quite naturally develop to cross the boundary 
should promptly and courteously be discour- 
aged, in her own interest as well as that of the 
medical profession and the patient. 

LEONARD FREEMAN. 


MICROSCOPIC EXAMI- 
PISTULA! 


DIRECT 
NATION OF 


NE of 


surgical operations is the formation 


the disappointing results of 


of a draining sinus or fistula.  Al- 
though it is true that in certain operations 
this is a desirable result, in the majority of 
cases it is an indication of unsatisfactory sur- 
gical procedure or the presence of some disease 
that does not permit the healing of tissues. 
The diagnosis of such a pathological con- 
dition is often difficult, due to the fact that 
cultures made from these sinuses are usually 
a waste of time since so many secondary 
organisms are present that the original causa- 
tive organism is masked. It is in such cases 
that direct microscopic examination of scrap- 
ings from the tract is of greatest importance. 
The inclusion of a foreign body may often 
be determined by lightly curetting the tract 


with a wire curette. The curette consists of 
a piece of 22-gauge nicrome wire rounded 
into a loop 3 millimeters in diameter; the 
other end of the wire is inserted into a suitable 
handle. The flexibility of the wire prevents 
injury and accidents. Occasionally parts of 
a sponge may be withdrawn through the 
tract or hard objects such as bone sequestra 
or surgical instruments may be encountered. 
On one occasion, a large mass of hardened 
bismuth paste was detected over the region 
of the kidney and its removal by surgical 
intervention resulted in the healing of a sinus 
tract of about 3 years’ duration following 
nephrectomy. 

ven teratomata have been diagnosed by 
this method. By the removal of long tufts 
of hair by the curette through a sinus tract 
in the sacral region, teratoma was accurately 
diagnosed in the case of a middle-aged man. 

The diagnosis of tuberculous tracts and 
tuberculous ulcers by the direct microscopic 
method is of extreme va'ue. Records in the 
Mayo Clinic have disclosed the fact that 
many tuberculous sinuses in the chest and 
abdomen have been diagnosed in this manner. 

Also, sinuses in the scrotum, various joints, 
and in the neck resulting from the breaking 
down of tuberculous lymph nodes have been 
diagnosed tuberculous. Tuberculous lesions 
in the ear, larynx, and pharynx have been 
accurately diagnosed by this method. ‘Two 
cases of tuberculous peritonitis have been 
diagnosed from scrapings of sinus tracts 
draining from the umbilicus, and one case of 
tuberculosis of the breast was diagnosed 
from scrapings taken from a sinus draining 
from the left breast. ‘The tuberculous sinus 
tract is characterized by rather prominent 
pouting lips, the area about the sinus is dusky 
purple, and the patient usually shows loss of 
weight as contrasted with the patient having 
actinomycotic sinuses, when the weight is 
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usually normal or increased. The sinus should 
be curetted until bleeding occurs; this is easy 
in tuberculous tracts since they are vascular 
as contrasted with sinuses due to actinomyces. 

The diagnosis of actinomycosis (actinomy- 
ces hominis) is practically dependent on the 
finding of sulphur bodies in the drainage 
material. About have been so 
diagnosed in the Mayo Clinic. 
resent lesions of the head, neck, abdomen, 
The lesion is fairly character- 
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These rep- 
and _ chest. 
istic. The sinuses are often multiple and the 
history usually extends over several months 
or even years. As a rule there is little granu- 
lation tissue around the mouths of the sinus 
and discoloration is not a prominent charac- 
teristic. Such sinuses usually appear as 
simple holes in the flesh, and if a scab is 
present it is very thin and bloody. ‘The 
tract does not bleed much when it is curetted 
and the typical sulphur bodies usually come 
out on the loop of the curette. The drainage 
material is usually thin. Often the sulphur 
bodies are obtained from a deep part of the 
sinus when none are evident in the draining 
pus. The abdominal sinuses are in and around 
the appendiceal region and the patient’s history 
is rather stereotyped. He was operated on for 
acute appendicitis several months or even years 
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before. At the time of the operation drains 
were probably inserted because the appendix 
had ruptured; the wound had not healed, or 
if it had, it had broken down periodically. 
On examination or more are 
found and often these have penetrated 
through the body, and sinuses are found in the 
sacral region. A definite clue is furnished 
by the fact that, with the marked develop- 
ment of sinuses, bone is rarely if ever involved, 
thereby differing from tuberculosis. 

The diagnosis of other mycotic lesions 


one sinuses 


and sinus tracts developing from the in- 
volvement of bone due to typhoid bacilli is 
an exception to the rule that the diagnosis 
must be made on direct microscopic exami- 
nation. In these cases cultures are necessary 
and by suitable cultures the presence of acid- 
fast actinomyces, which have in the past 
been called nocardia, or streptothrix and 
typhoid bacilli is detected. Occasionally 
cancer cells are found in the scrapings from 
sinuses. The nasal scrapings are of tremen- 
dous importance in the diagnosis of leprosy. 

A plea is made for more careful direct 
microscopic examination of chronic draining 
sinuses and fistulas; such examination will 
amply repay the diagnostician for his efforts. 

T. B. MaGaru. 








MASTER SURGEONS OF AMERICA 


SAMUEL JASON MIXTER 


HE passing years add to the list of the illustrious dead. We who are living 

pay homage to the great men of the past who made meritorious con- 

tributions to the progress of the world and who to the last carried on by 
example or precept in order to leave undone nothing that might help the causes 
they so nobly espoused. To such Samuel J. Mixter belonged. 

It is nearly thirty years since I first went to Boston to visit clinics and to 
learn from the Fellows of the splendid Boston school of surgery, always sane, 
sound, and solid, free from illusions or extreme views, in verity, the truth-tellers. 
As I went into the reception room of the old Massachusetts General Hospital to 
learn what would be presented at that day’s clinics, there came with buoyant 
step and pleasant smile, Samuel J. Mixter. He recognized at once that I was a 
diffident young man from the West, and kindly asked what he could do. He took 
me under his wing, introduced me to the staff of the hospital and into the various 
operating rooms, and made me feel at home. In the many years that have passed 
since that day I have never failed to appreciate his warm interest, not only in 
surgery but in the surgeon as an individual as well. 

This personal tribute to Dr. Mixter I make as an introduction to the memorial 
written by two of his colleagues and adopted by the Boston Surgical Society. 

W. J. Mayo. 


Samuel Jason Mixter was born in Hardwick, Massachusetts, on the tenth of 
May, 1855. His father, William Mixter, and his mother, Mary Ruggles Mixter, 
were both of old New England stock. He died after a brief illness of pneumonia 
at Grand Junction, Tennessee, on January 19, 1926. 

His boyhood was chiefly spent at Hardwick and at school in Amherst, Mas- 
sachusetts. He entered the Massachusetts Institute of Technology, where his 
natural tastes led him to specialize in physics, and later, after graduation, to 
undertake the study of medicine, a course in which he received little parental 
encouragement. He graduated from the Harvard Medical School in 1879, com- 
pleting his course as West Surgical House Officer at the Massachusetts General 
Hospital in the same year. In 1879 as well, on August 12, came the fortunate 
event of his life, his marriage to Wilhelmina Galloupe. 
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This was followed by a year in Vienna, where his interest was keenly stimu- 
lated in anatomical studies and by the developing microscopic pathology. On 
his return to Boston, his work in microscopy and anatomy was continued. In 
1882 he became assistant demonstrator and in 1887 demonstrator of anatomy 
at the Harvard Medical School. His enthusiasm was infectious to students and 
drove him to continuous activity, to the painstaking care and thoroughness of 
which his beautiful corrosion specimens in the Warren Museum still bear witness. 
His teaching later swung to operative surgery, a field which gave further scope to 
his great mechanical ingenuity. 

Thus, from the first, his tastes and training led him to surgery, where his 
ability and special aptitude resulted in rapid progress. Appointed to the Surgical 
Service of the Carney Hospital in 1880, and Surgeon to the Out Patient Depart- 
ment of the Massachusetts General Hospital in 1886, he became successively 
surgeon to the Carney Hospital, resigning in 1897, visiting surgeon to the Mas- 
sachusetts General Hospital in 1893, chief of the West Surgical Service in 1911, 
resigning at the age of sixty-four in 1919. 

From his background and the character of his training, some inklings as to the 
nature of his surgery may be derived. Brought up on a sound anatomical founda- 
tion before the era of specialization, in the beginning of antisepsis, when the 
shadow of infection threatened, his training had a breadth and a respect for 
surgical dangers now vanishing. To this he added great mechanical ingenuity 
and a keen, conservative judgment. His operating was marked by simplicity and 
directness, qualities which can only come from thorough anatomical knowledge, 
great skill, anda keen appreciation of essentials. His sense of mechanical fitness 
made him dislike cumbersome instruments and technique. Intellectual honesty 
caused him to be impatient of shams and pretenses, and of an unbalanced interest 
in percentage figures of operative mortality. Sound judgment, sure and rapid 
operating, complete lack of mercenary traits, entire self-forgetfulness in the 
interest of his patients, were qualities which begat confidence in the minds of 
practitioners and laity alike. 

In surgery his resourcefulness and ability to cope with the difficult and un- 
usual attracted him to neglected fields. From this came his contribution to the 
surgery of the oesophagus and of the central nervous system, advances which 
stand out among others he added to the rapidly developing science of surgery. 
His contributions to operative technique, unfortunately, will be known chiefly 
by tradition; in the fertility of his invention they seemed to him hardly worthy 
of record. It is only natural and fitting, therefore, that he should have been chosen 
president of the American Surgical Association in 1917, and that the New England 
Surgical Society should have turned to him for its first president. 

Success in a profession is in itself an accomplishment which the world stands 
ready to honor. Dr. Samuel Jason Mixter’s eminence in surgery needs no com- 
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ment or support; it is a fact grown so familiar that we can as yet be scarcely 
conscious of the gap left by his death. But although accomplishment in surgery 
should be duly honored, it is not for that reason alone that we delight in the 
memory of Dr. Mixter. We are led rather to think of the personality and charac- 
ter that lay behind it. To his numerous friends he seemed the personification of 
kindly hospitality, so open-hearted and genuine that it spread an irresistible 
warmth. It is pleasant to remember the true cordiality with which he was 
received at meetings of the American Surgical and Southern Surgical Associations. 
Some of us may think of the generous sportsman, forgetful of his own sport in 
the interest of sharing it with others, or of mornings during fishing trips spent 
actually holding impromptu clinics for the families of guides and natives, to be 
followed by minor operating on teeth and tonsils. Generosity, loyalty, affection, 
and interest in others, stood out in all his dealings. These same qualities shone 
most clearly during the War, and his sentiments of patriotism and of indignation 
against wrong were strikingly expressed in his presidential address before the 
American Surgical Association. One of the first men to join the Medical Reserve 
Corps at the time of its organization, he hastened to undertake active duty. 

‘Through all this active and useful life there runs the support of an harmonious 
family relationship. In later years after retirement from active practice, it was 
natural that his interest should have turned increasingly to the scenes of his 
childhood in Hardwick, to his magnificent herd of Guernsey cattle there, and to 
the outdoor sports he so much loved. It seemed a fitting and peaceful conclusion 
to a full life. But the death of Mrs. Mixter left a void which his cheerfulness 
could not conceal. 

To have contributed actively to surgery, to have held rightly the confidence 
of patient and of physician, to have stimulated warm friendship, to have served 
his country well, and to leave worthy successors, is it not enough? 

G. W. W. BREwsTeER. 


Ei. P. RICHARDSON. 
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THE SURGEON’S LIBRARY 


OLD MASTERPIECES 


By ALFRED BROWN, 


THE COURSE IN OPERATIVE SURGERY 
By PIERRE DIONIS 

ITH the passing of the French surgeons of the 

latter part of the sixteenth and early part of 

the seventeenth centuries, particularly Paré, 
Jacques Guillemeau, and Franco, surgery in France re- 
trograded, asit did in great measure in other countries. 
Men like Galileo, Sir Isaac Newton, René Descartes, 
Pascal, and Francis Bacon held the center of the 
scientific stage and offered such competition that sur- 
gery was not able, with the materials then at its com- 
mand, to obtain much public attention. In medical 
science Borelli and the great William Harvey gave 
their attention to internal medicine and brought 
forward that side of the medical art so prominently 
that their followers in France saw their opportunity 
and promptly took advantage of it. The medical 
faculty won a victory over the surgeons and obtained 
a royal decree which united the barbers and surgeons 
in one corporation. In consequence, the Collége de 
St. Come, which had worked constantly for the 
better education of surgeons, lost much of its power. 
All of these factors made for the temporary innocu- 
ous desuetude into which seventeenth century sur- 
gery passed. 

In the middle of the seventeenth century, Pierre 
Dionis was born and by its third quarter was well 
on the way toward bringing surgery back into prom- 
inence, for he began to teach in 1673. In the intro- 
duction of his book he says: ‘The King, better 
informed than any in his Dominions, of whatever 
can contribute to the good of his subjects, by a 
particular Declaration which he caused to be veri- 
fied and registered in his Presence in March, 1673, 
ordered that the Demonstrations of Anatomy and 
Chirurgical Operations should be annually held in 
his Royal Garden, gratis, and with the doors open, 
in order to furnish young students in Chirurgery 
with the means of perfecting themselves in their 
art, which his Majesty has always looked on as one 
of the most necessary in a State.” This declaration 
proved to be of immense importance to surgery, for 
it marked the beginning of true surgical teaching in 
France and the starting point of the great French 
school of surgeons who led the surgery of the world 
for more than a century. Dionis thus had his per- 
mission to teach and began to demonstrate anatomy 
at the Jardin du Roy. At approximately the same 
time other public demonstrations were begun at the 
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Medicinal School and at the Collége de St. Céme 
All of these demonstrations were performed by sworn 
master surgeons, the others, presumably, being 
Georges Marechal, surgeon of the Charité and first 
surgeon of Louis XIV, and Jean Mery, first surgeon 
of the Hétel Dieu. 

Dionis held that the most important subject for 
a surgeon to have in hand was anatomy. Conse- 
quently, the first course was anatomical demonstra- 
tion on the cadaver. This, a student had to take be- 
fore he could begin surgery. Dionis published his 
Anatomy, L’ Anatomie de ’ homme, in 1690 at Paris, 
seventeen years before his Course of Operations. 
It immediately became one of the most popular 
medical books of the time and was translated into 
many other languages, even into Chinese. 

The surgical course became so popular that the 
original provisions of the ‘‘Declaration’”’ had to be 
changed and the course limited, for he says: ‘For 
the space of eight years I have performed those in 
the Royal Garden to which the Concourse of Stu- 
dents was so great, that the largest Hall destined for 
them would not hold one half of the Auditors; which 
obliged us to prepare Sealed Tickets which we dis- 
tributed to Chirurgeons Apprentices, that they 
alone might enter, and to avoid confusion by the 
exclusion of those who were plac’d to serve their 
time in Barbers Shops, and of those whose bare 
Curiosity drew them thither.” 

If Dionis’ teaching ability was equal to his inter- 
est as a writer, this statement is not overdrawn for 
his Cours d’operations de Chirurgie, first published 
at Paris in 1707, is a delightful book even in the 
English translation of 1710, illustrated here, in which 
some of the charm of the original is of necessity 
lost, as in all translations. Dionis does not confine 
himself entirely to surgery, for he indulges also in 
anecdote and history. He tells more clearly than 
any other author, the story of the great Frére Jac- 
ques, a contemporary traveling surgeon of no edu- 
cation, but a man who commanded a very large 
clientele. The operations themselves are described 
in a systematic manner; an illustration of the in- 
struments and apparatus used is followed by a minute 
description of the operative technique; and in 
some cases, that of hernia, for example, there is a 
preliminary discussion of the various types of opera- 
tion performed up to the author’s time which is most 
valuable for the student of the various surgical 
procedures. 
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REVIEWS OF 


SMALL monograph! dealing with modern 
A operative measures for the cure of inguinal 

hernia and related features of the anatomy and 
physiology of the abdominal walls has recently been 
published. In the introduction by Sir Arthur Keith 
his well-known views on the shutter-like action of 
the muscles and tendons of the inguinal region are 
stated. 

In the operation which is described, use is made 
both of the principles of a purely fascial closure and 
of autoplastic suture material. Cowell’s operation is 
an ingenious attempt to make use of the principles 
expounded by Keith and to provide a wall to the 
inguinal region which will contract when the other 
abdominal muscles are under tension. Much stress 
is laid on the ‘“‘grip’”’ or squeezing of the finger 
inserted into the inguinal canal when the subject 
strains. This is said to be well-marked in normal 
individuals and absent in sufferers from hernia and 
the operation is said to restore this ‘ grip.” 

In order to insure its complete removal, the sac 
is dissected unusually high into the abdomen and 
cut off; and the edges closed with a running suture. 
The closure he advocates consists in freeing a strip 
a half inch wide from the external oblique apo- 
neurosis and sewing it into the floor of the inguinal 
canal under the cord. The lower edge of this 
pedicled flap is sutured to Poupart’s ligament and 
the upper edge to “‘whatever tendinous or fascial 
structures lie convenient along the inner border of 
the conjoined tendon.” It is evidently hoped that 
this strip will be pulled tightly against the internal 
ring when the abdominal muscles contract in 
response to intra-abdominal tension. 

Unfortunately photographs are used to illustrate 
the operation which are so poor that nothing can 
be learned from them. The remainder of the 72 
illustrations are also of very low grade. 

While time alone can decide the value of Cowell’s 
operation, it looks like a promising step in advance 
and the book is of great value in being a good re- 
view of the newest work on hernia and helping to 
call attention to the wretchedness of our operative 
results. It should bring to the attention of surgeons 
the fact that the last word has not been said on 
hernia. EDMUND ANDREWS. 


[)LLER® rightly says in his preface that the 
history of medicine in Western Pennsylvania 
is closely bound up with the history of the country. 
In the early days there was an intimate relationship 
between medical and military life. The first surgeon- 
soldier in Diller’s fascinating narrative is Dr. James 

1 HERNIA AND HeRnuioptasty. By Ernest M. Cowell, D.S.O., M.D., 
B.S. (Lond.), F.R.C.S. (Eng.). With an Introduction by Sir Arthur 
Keith, F.R.C.S., F.R.S. New York: Paul B. Hoeber, 1927. 

2?PIONEER MEDICINE IN WESTERN PENNSYLVANIA. By Theodore 


Diller, M.D. With a foreword by J. J. Buchanan, M.D. New York: 
Paul B. Hoeber, 1927. 
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Craik, who accompanied General Braddock on his 
disastrous expedition to the Pittsburgh region in 
1754 and who later became Washington’s private 
physician. Then came Hugh Mercer, medical 
graduate from Aberdeen, long a pioneer doctor in the 
then wilderness of Pennsylvania, who became a 
brigadier-general in the American army during the 
revolutionary war and died of wounds sustained at 
the battle of Princeton. Among other interesting 
medicomilitary characters of those days were John 
Connolly, Edward Hand, and William Irvine. 
Another interesting group was made up of preacher- 
physicians, typified by Joseph Doddridge who 
fortunately left a book of notes to posterity. How- 
ever, the first place of distinction in the medical 
annals of Pittsburgh is accorded to surgeon Albert G. 
Walter, born and educated in Germany, ahd Diller’s 
fine chapter on this man should particularly interest 
surgical readers. Aside from its medical interest 
this book gives a vivid picture of a picturesque 
period of American frontier history. The style is 
the best, as are paper, print, and illustrations. 
PETER BASSOE. 


RENFREW WHITE’ presents a textbook of 
J+ surgical handicraft for medical students. In 
the opening chapters on asepsis and antisepsis are 
brief but interesting biographical sketches on 
Semmelweis, Pasteur, Lister, Holmes, and others 
identified with this period. The chapters on anti- 
septics and surgical materials cover completely the 
action, use, and formula of various antiseptics as 
well as the preparation of suture materials and 
operating room sterilization. Subsequent chapters 
are devoted to bandaging, adhesive plaster strap- 
ping, and the technique of knots, ligatures, and 
special sutures. 

The last portion of the book is devoted to pre- 
operative preparation, principles of operative 
technique, postoperative treatment, the control of 
hemorrhage, and various minor surgical procedures. 

This text offers to. the student and interne many 
important practical details of handicraft, which, 
through lack of time he cannot adequately get in our 
present medical curriculum. J. R. BucHsinpeR. 


HILE much has been written of tropical 
medicine, Major Chatterji’s valuable book‘ 
is probably the only work of any consequence de- 
voted to tropical surgery. The author’s more than 
25 years’ experience in Calcutta and other places in 
India has well fitted him for the authorship of a work 
3A TexTBOOK OF SuRGICAL HANDICRAFT FOR THE Use OF MEDICAL 
Stupents. 2d ed. By J. Renfrew White, Ch.M. (N.Z.), F.R.C.S. 
(Eng.), F.A.C.S. New York: The Macmillan Company, 1926. 
4 TROPICAL rtm AND SurGIcAL PatHotocy. By Karuna V. 


Chatterji, F.R.C.S.1., Major I.T.F. Medical Corps. With a foreword 
by Major-Genera Sir R. Havelock Charles, G.C.V.O., K.C.S.1., M.D. 








LL.D., M.Ch., F.R.C.S.L, 1.M.S. (Ret.). New York: William Wood 


& Company, 1927. 
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which is not only indispensable to those who are 
about to practice tropical surgery and who are 
unfamiliar with it, but also has great interest and 
profit to surgeons in non-tropical countries. The 
writer discusses the peculiarities of tropical surgery 
as distinguished from that of colder climates, the 
subject of amoebiasis with all phases of hepatic 
amoebiasis, and filariasis and the numerous surgical 
complications arising from this infection. The 
details of the surgical treatment of elephantiasis of 
the scrotum are carefully taken up. 

The section on tropical granulomata describes the 
pathology, diagnosis, and treament of some 23 
varieties. Other sections take up schistosomiasis, 
ascariasis, and bone and joint surgery, including 
pesgigas and ainhum. The section on abdominal 
surgery is brief. Interesting chapters on snake-bite 
and injection of saline solution in cholera are in- 
cluded. The book is a valuable contribution to 
surgical literature. FREDERICK CHRISTOPHER. 


HE second edition of Kneise’s Adlas of Cys- 

toscopy' is a much larger work than was the 
original edition, the many new illustrations adding 
value and increasing its worth as an adjunct to the 
better understanding of cystoscopy. On account of 
the number and variety of illustrations the author 
rightly does not deem it necessary to discuss the 
development of cystoscopy or give details as to in- 
strumental asepsis, technique of endovesical opera- 
tions, kidney function tests, etc. In any atlas these 
discussions are matters of less importance than the 
illustrations and in the case of the atlas under dis- 
cussion, by reason of its many illuminating illustra- 
tions, discussions wandering off into details would 
surely detract from its worth and value as an atlas 
in the best sense of the term. 

The arrangement of the book is exceedingly 
satisfactory. It consists of three parts: a brief 
introduction to the subject; the atlas proper rep- 
resented by a section of 102 colored illustrations; 
and a series of clinical histories. 

The colored illustrations begin with plates show- 
ing the normal bladder and variations in the normal 
bladder and ureteral openings, followed by inflam- 
matory changes seen in the common and rare forms 
of cystitis. The various cystoscopic changes as- 
sociated with benign hypertrophy of the prostate are 
given careful consideration. With unusual truth- 
fulness are illustrated a series of bladders, the 
various types of stones, different types of foreign 
bodies in the bladder, benign and malignant 
tumors, and the various intravesical methods of 
treatment such as the cystoscopic snare and fulgura- 
tion. Bladder fistula, diverticula, and ureteroceles 
are illustrated in a manner that leaves nothing to 
be desired, and again truth is not maimed in the 
making of artistic illustrations. 

The section of the atlas devoted to clinical 
histories will be found of great help to the reader, 
if for no other reason than that by means of these 


! HANDATLAS DER Cystoscopie. By Dr. med. Otto Kneise. Leipzig: 
Georg Thieme, 1926. 


histories a better understanding of the illustrations 
is achieved. 

All in all this atlas is one that should be highly 
commended; it has been prepared with care and in 
no instance has the scientific spirit been sacrificed. 

HERMAN L. KRETSCHMER. 


- his monograph? on prostatic surgery, Dr. 
Walker brings up to date the knowledge upon this 
subject. It might well be read by specialists. In 
contrast to many European compilations, the work 
follows the generally accepted ideas of American 
urologists, the author having familiarized himself 
thoroughly with recent advances in this subject 
both in America and abroad. The subject matter is 
presented in a simple easy reading fashion with the 
greatest stress laid upon practical considerations. 
The anatomy and physiology of the prostate and 
contiguous structures and the pathology of enlarge- 
ment constitute the preliminary chapters. Symp- 
toms, diagnosis and treatment, with emphasis as to 
the importance of pre-operative and postoperative 
treatment, are given in detail. 
VincENT J. O’Conor. 


COMPREHENSIVE monograph* by  Foer- 

ster on the sensory pathways for pain and 
the surgical treatment of painful conditions illus- 
trates very well one of the statements the 
author makes in the introduction, that although 
neurology has given much to surgery, sur ery has 
caused neurology to revise many dogmati- theories. 
The monograph is divided into two parts 

The first deals with the physiology of the sensa 
tion of pain. In this section the author presents in a 
clear and comprehensive manner the recent thoughts 
concerning pain. The isolated supply of peripheral 
nerves is described, stressing the areas of overlap; 
visceral sensibility is then reviewed. There follows 
an important description of personal observations 
upon root distribution of sensory fibers. The 
failure of posterior root section to relieve painful 
states has given rise to experimental work upon the 
possibility of pathways other than the posterior 
roots, and the author describes the conception of an 
antidromic fiber in the anterior root which he, with 
others, described in 1920, after the work of Leonard 
Kidd. The question of the possible sensory func- 
tion of the sympathetic system and an extra- 
radicular pathway is discussed. Of great impor- 
tance are the numerous observations permitting a 
description of the lamellar distribution of sensory 
fibers within the spinal cord and brain stem. Tha- 
lamic pain and cortical sensory localization is de- 
scribed. 

The second part covers affections of the peripheral 
nerves and their treatment, including neurolysis, 
nerve block, root section, periarterial sympathec- 
tomy, amputation neuromata, cervical ribs, neuritis, 

2Ture ENLARGED Prostate. By Kenneth M. Walker, F.R.C.S., 
M.A., M.B., B.C. New York: Oxford University Press, 1926. 


2 Die LeITUNGSBAHNEN DES SCHMERZGEFUEHLS UND DIE CHI- 
RURGISCHE BEHANDLUNG DER SCHMERZZUSTAENDE. By Prof. Dr. O. 
Foerster. Berlin: Urban & Schwarzenberg, 1927. 
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and neuralgia; affections of the cranial nerves, with 
the glossopharyngeal, vagus, and intermedius neu- 
ralgias; visceral nerve surgery, angina pectoris, 
intermittent claudication, and thrombo-angiitis 
obliterans; and diseases of the spinal ganglion and 
roots, cord tumors, tabes dorsalis, and other diseases 
of the cord and brain stem. Finally a description of 
an interesting group of headaches in given which 
revives the embalmed conception of disproportion 
between the size of the brain and the cranial cavity. 
Lewis J. PoLLock, 


N article on the paralyses of peripheral nerves 

which appeared some time ago in the Kraus- 
Brugsch System of Special Pathology and Therapy 
has been enlarged and rewritten from impressions 
obtained from the material of the late war. The 
book! as it now appears is acomprehensive description 
of methods of diagnosis, of symptomatology, and 
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treatment, and is well suited to students inasmuch 
as considerable space is devoted to differentiation. 
The chapter upon surface markings of muscles is 
excellent. That upon electrical examination is 
limited to older methods. In the discussion of 
reflexes much space is devoted to a description of 
reflexes which are little disturbed in peripheral 
nerve lesions. Considerable attention is paid to 
physiotherapy, but the various surgical procedures 
in the repair of injuries are only briefly mentioned. 
In the consideration of injuries and disease of 
special nerves, the description of the anatomy and 
physiology is comprehensive and clear. The liberal 
quotation of the opinions of other authors makes the 
material profitable and interesting. 
Lewis J. PoLtock. 
| DIE PERIPHERISCHEN LAEHMUNGEN; DIAGNOsTIK, UNTERSUCHUNGS- 


TECHNIK, PrROoGNoSTIK UND THERAPIE. By Prof. Dr. Toby Cohn. 
Berlin: Urban & Schwarzenberg, 1927. 
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